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NOTICE 





ACCOMPANYING this volume of Professor Charcot’s 
‘ Lectures on the Diseases of the Nervous System,” the 
reader will find a number of plates and diagrams, with 
explanatory descriptions. These serve to illustrate 
not only this, but also the first series of Lectures 
already published by ‘the New Sydenham Society.’ 
References to these illustrations may be observed 
in the text of the translation of both volumes. 


G. S. 
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LECTURE 1. 
ANATOMICAL INTRODUCTION. 


Suumany.—The task of the clinical observer differs from that y 
the nosographer. Diversity of opinions concerning the seat of 
lesion in locomotor ataxia.  Insufficiency of the methods of 
research employed. Sclerosis of the posterior columms: its 
significance. Appearances presented on examination by the 
naked eye.  Firet cases of sclerons of the posterior columns. 

Macroscopical examination. — Grey induration: its charac- 
lers. Original focus of the irritative lesion. 

Microscopical examination.— Topographical anatomy. Spinal 
circumacribed regions. Goll’s column. Erlernal bands of 
posterior fasciculi : their alleration seems constant in loco- 
motor ataria. 

Systematic median fasciculated sclerosis. Lateral fasci- 
culated sclerosis. In locomolor atlazia, eclerosis makes its first 
appearance in the postero-lateral bands. Relationship between 
lesions and symptoms. Manner in which sclerosis is propa- 
gated. Internal radicular fasciculi. Invasion of the 
anterior grey cornua : conseculive amyotrophy. 


I. 

GENTLEMEN,—] purpose to study with you, in a series of four 
lectures, some imperfectly known parts of the anatomical and 
clinical history of progressive locomotor ataxia. The clinical point 
of view, especially, is that from which I intend to address you in 
these conferences. 

The task of the clinical observer may be regarded as differing 
mucb from that of the nosographer. The latter concerns himself 
chiefly with the abstract picture of diseases ; hence, he purposely 
neglects anomalies—deviations from the typical standard—-or will- 
ingly relegates them to the background. 

The clinical observer, on the contrary, lives more especially on 
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individual cases which almost always present themselves with 
peculiarities that separate them more or less from the common éype. 
He cannot neglect exceptional, abnormal cases, for these are the 
cases which chiefly demand the exercise of his sagacity. 

Now, with respect to the former class, I should have but little 
to add to the classic descriptions which, in the last few years, have 
been over and over again rehearsed, and which, besides, simply 
reproduce with some variations the masterly description that we 
owe to Dr. Duchenne (de Boulogne). 

On the other hand, the anomalies of locomotor ataxia, the devis- 
tions from the normal type, offer for our investigation a yet vast 
field which is far, indeed, from having been explored in all its 
directions. In this exposition we intend, of course, to make use of 
the many cases which are subject to our examination in this hospital. 
They will enable us to show you, along with the ordinary types, 
unexpected combinations which have been little or not at all 
studied, and which yet are far from constitufing rare cases. 

Without neglecting anatomical investigation, we shall have 
recourse to it only in s0 far as it is capable of throwing light on 
clinical points which are difficult of interpretation. In fact, in the 
present conference I purpose to show you, with respect to loco- 
motor ataxia, what advantage a clinical observer can draw from 
anatomical researches carried out in a certain direction, and follow- 
ing a certain method. Let us, therefore, make ourselves anatomists 
for to-day ; examination of the Æving subject will then resume its 
rights. 


IT. 


The term “ locomotor ataxia ” answers to a denomination which 
is altogether symptomatic, and, for some time, there was hesitation 
as to what department of the peripheral or central nervous system 
we should correlate the group of symptoms which this term desig- 
nates. Some accused the brain and cerebellum, others the spinal 
cord, with or without complicity on the part of the peripheral 
nerves. Others, in short, maintained that locomotor ataxia was a 
neurosis, and held that the lesion of the nerve-centres, discoverable 
on autopsy, was only produced in the long run as a distant but 
nowise necessary consequence of prolonged functional disturbance. 
Many of you may have also heard this thesis developed by a skil- 
ful master, Trousseau. 
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They based their opinion, then, upon some necroscopic exami- 
nations, reputedly negative, and these resultless investigations 
made a more striking impression on the mind, because they had 
been conducted with all the appliances of the most delicate research, 
and by competent masters of the microscope. But, to-day, those 
imaginary facts are exploded. The method was insufficient, and we 
believe we may affirm that, in the very first period of locomotor 
ataxia, even when the disease, still at its outset, is only marked by 
hghtning paine, easily discernable lesions are to be found in certain 
well-determined parts of the nervous system—in the posterior 
columns of the spinal cord. 

I hope to show you, gentlemen, that these researches, which are 
so minute in appearance, only require care, time, and the applica- 
tion of a particular method, simple enough of its kind, to yield 
results as positive as those furnished by the most elementary process 
of descriptive anatomy—examination with the naked eye. 


ITT. 


Bat this point you should remark at starting : 1f it be true that 
progressive locomotor ataxia 1s related, as has been said, to posterior 
sclerosis as “the shadow to the body,” you must not, however, 
imagine that, in calling sc/erosis of the posterior columns by the 
name of /ocomotor ataxia, you possess an adequate definition. 

Assuredly this is not the case, and I hope it will be easy for me 
to establish, on a foundation of facts, the following propositions, 
which I confine myself, for the moment, to stating in a summary 
ImANNET : 

1°. The posterior columns are sometimes attacked with sclerosis, 
throughout a great portion of their extent, without symptoms of 
ataxia being the consequence. 

2°. Certain lesions of the spinal cord, originally developed 
outside the posterior columns, may, at a given moment, invade them 
to a variable height, and accidentally produce some of the sym- 
ptoms of ataxia, which I would wilhingly term éabelic symploms, 
but we have not really here progressive locomotor ataxia. 

3°. 1n fact, this disease is evolved with an array of symptoms 
following each upon the other in a determinate order, which is 
always, or nearly always, the same. Ît is a disease which takes 
rank apart, self-dependent. The lesion with which the symptoms 
are connected occupies, indeed, the posterior columns, but it 
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systematically occupies, in those columns, a fixed and circumseribed 
position, which is always the same. The latter point is that which 
we shall first seek to demonstrate. 


IV. 


Let us, then, enter at once upon the question of patkologicat 
anatomy. The anatomical study of spinal scleroses includes, gene- 
rally speaking, as you are aware—1°, examination with the naked 
eye; 2°, microscopical examination of fresh sections and of sections 
hardened by different methods. 

We shall be brief with respect to the results of macroscopic 
investigation in ataxia, for it is manifestly insufficient, stricken with 
sterility from the outset. In recent cases, in fact, it does not note 
any alteration, and in cases of old standing it gives us the means 
neïther of determining exactly the seat of the lesion, nor its nature. 
It simply informs us that there is a grey induration. This is all, 
and it is not enough. 

Nevertheless we should not forget that, in spite of its imperfec- 
tions, we owe to this mode of examination the discovery of sclerosis 
of the posterior columns. And, if I notice this fact in pasaing, it 
is because this was an entirely French conquest, which dates from 
the great anatomo-pathologic epoch inaugurated by Bayle and 
Laennec, and continued by Cruveilhier. In 1827, Hutin showed 
to the Société Anatomique a specimen of gelatiniform degeneration 
of the posterior columns. Then followed Monod and Ollivier 
(d'Angers). But, in these communications the symptoms could 
not be set face to face with the lesions ; hence, these cases excited 
little attention except as anafomical curiosities. Not until a later 
day was the connection successfully made between grey induration 
of the posterior columns and the symptoms of ataxia,—definitely 
coôrdinated by Dr. Duchenne (de Boulogne),—and then it was 
shown that the disease, at first considered as exceptional, is in 
reality very common. 

Besides the alterations of the posterior columns, macroscopic 
anatomy has revealed— 1°, alteration of the posterior roots (atrophy); 
2°, that of the meninges (spinal posterior meningitis) ; 3°, that of 
different cerebral nerves, and, among others, of the optic, the oculo- 
motor, and the hypoglossal nerves (atrophy and grey degeneration). 
Let us also say that, speaking generally, it has allowed us to note 
that the lesions are more marked in the cervical region, when the 
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symptoms predominate in the upper extremities, and in the lambar 
region in the common form, that is to say, when the morbid phe- 
nomena are especially manifest in the lower extremities. Let us 
add, in conclusion, that the invasion of the lateral columns by the 
grey induration did not escape notice by this method of exami- 
nation. 

Still, Ï must repeat that macroscopic anatomy furnished no 
information with respect to the state of the grey substance, to the 
exact localisation of the lesion, to the genesis and nature of the 
morbid process, nor to many another point besides. 


V. 

The study of the spinal cord, by means of magnifying lenses, is 
alone able to supply the desiderata which we have just noticed. 
Its methods are, besides, applicable from different points of view. 
It may, in the first place, propose to itself to go back even to the 
anatomical elements themselves, and to seek out the changes which 
they undergo in the different phases of the morbid process. It 
was thus it became recognised that the lesion of the posterior 
columns, in progressive locomotor ataxis, is one of the forms of 
sclerosis of the nerve-centres. 

Sclerosis or grey induration of the nerve-centres corresponds, 
you have not forgotten, to one of the modes of primary chronic 
inflammation. One of its most salient features is the hÿperplasia, 
with fibrillary metamorphosis of the neuroglia, taking place at the 
expense of the nerve-elements, or proceeding, at least, on parallel 
lines with the destruction of those elements. 

I will not insist here on showing that, as regards its histological 
characters, grey induration in locomotor ataxia differs in nothing 
essential from what it is in disseminated sclerosis or in symme- 
trical sclerosis of the lateral columns, for instance. That question 
appears to-day definitely set at rest, and nobody now admits, I 
think, that only simple atrophy is present, as some authors, 
amongst them Herr Leyden, maintained. Spinal meningitis, which 
so frequently coexists with sclerosis of the posterior fasciculi, in 
ataxia, and which, in such cases, always shows itself exactly limited 
to the surface of these fasciculi, would supply, if necessary, a new 
argument in favour of the irritative nature of the alteration. 

But there is a point on which it seems impossible to pronouncœæ 
judgment at present in a definite manner :—What is the original 
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focus of this irritative lesion? Is it the neurogliaP Is it, on the 
contrary, the nerve-element ? I confess that, considering how the 
alteration remains, in some sort, systematically confined within the 
area of the posterior fasciculi, whose limits it does not exceed, ex- 
cept in exceptional circumstances, Î cannot help being strongly 
inclined to the latter hypothesis. Parenchymatous irritation would, 
therefore, be the initial facts interstitial irritation would be secon- 
dary. I shall perhaps find, as we proceed, an occasion for pointing 
out to your attention some other data which yield support to this 
view of the matter. 


VI. 

The study of the spinal cord, by means of magnifying 
glasses, may also, as we mentioned, be conducted from another 
point of view. There, in fact, exists a kind of microscopical topo- 
graphic anatomy, the object of which is to examine the parts in their 
natural relations, without either destruction or dilaceration. The 
point is then, principally, to determine, in an exact way—within the 
area of the white columns or in the different departments of the 
grey substance—what is the extent, the configuration, the precise 
allocation of the changes, and to trace their mode of extension 
when, flowing out from their primal source, they spread to adjacent 
regions or even to distant parts. 

To this mode of investigation we owe, if Î mistake not, a con- 
siderable portion of the progress recently accomplished in the 
history of chronic spinal diseases, which for such a length af time 
has been almost undecipherable. This result, indeed, it was easy 
to foresee. Experiments on animals, notwithstanding the com- 
paratively coarse method employed, had yet sufficed to place beyoñd 
doubt the fact that, in this slender cord, which is called the spinal 
marrow, there exists, even in the white columns alone, several 
regions corresponding to as many organs, the functions of which 
are wholly distinct, notwithstanding the analogy of their composi- 
tion. Thus, the lateral fasciculi are, physiologically, quite distinct 
from the posterior fasciculi. Ïn the grey substance itself we have 
grounds, as you are aware, for laying down, from this point of 
view, a certain number of more or less distinctly-divided districts. 

Pathology, in its turn, came to confirm, in a general manner, 
these data in showing that à lesion, limited to such or such a de- 
partment, is manifested each time by a particular group of sym- 
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ptoms ; but it was destined, in our own days, with the help of new 
means of anatomical study, to go further and, on many points, to 
advance beyond experimental research. Even in the hands of the 
most skilful experimenter could the latter method ever, in an 
organ so delicate and s0 difficult of access as the spinal cord, deter- 
mine lesions limited, for instance, to certain groups of nerve-cells, 
or to certain fasciculi of fibres? It is lawfulto doubtit. Disease, 
on the other hand, daily produces such lesions, and the topographic 
anatomy of the cord enables us to recognise them with the greatest 
precision. It permits us to observe what group of nerve-cells, 
what fasciculi of nerve-fibres have been irritated, atrophied, or 
destroyed. Face to face with this delicate anatomy, place observa- 
tions carefuily collected (in which the analysis of the symptoms 
will be all the more complete and profitable when made by the 
light of preliminary physiological and anatomical knowledge), and 
you shall have in your hands the conditions of an experiment 
taking place spontaneously, as it were, and taking place in the 
human subject, which, as regards this matter, is an inestimable 
advantage. 

We may say that, to-day, thanks to researches directed in this 
spirit, the history of a good number of spinal affections, whose 
pathogeny had previously remained in deep obscurity, has been 
cleared up by an unexpected light. We have learned, for instance, 
that the paralysis of children, termed essential, is due to a myelitis 
systematically confined to quite a small department of the grey 
substance of the cord—the region of the anterior cormua. We 
know also that a majority of the cases, designated clinically by the 
name of progressive muscular atrophy, are to be referred to an 
alteration occupying the same situation, but in which lesion of the 
nerve-cells takes place, not in an acute manner, but after a chronic 
progressive fashion. These instances might readily be augmented, 
bat we must limit ourselves, and now return to the principal object 
of our study. 


VII. 

We have endeavoured, gentlemen, during the course of the last 
two years, to apply the method we are lauding to the revision of the 
anatomical data which concern progressive locomotor ataxia. The 
results acquired to science, although still imperfect in some respects, 
appear nevertheless worthy of being placed before you. They 
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are, for the most part, due to the researches conducted in accord- 
ance with my advice by M. Pierret, assistant in my wards. These 
labours have been made the subject of two memoirs published in 
the “ Archives de Physiologie”! I shall apply myself only to point- 
ing out to you the most important points which have there been 
elucidated. 

Ihave given you to understand that the lesion of the posterior 
columns of the cord, to which belong the symptoms of locomotor 
ataxia, do not indiscriminately affect all the parts of these fasciculi, 
but strictly occupy certain regions which it now behoves us to 
determine. 

Fio. 1. Etc. 2. 


& 


Sclerosis limited to the median or Goll’s columns. 
Fo. 1.—Cervical region. ie. 2.—Dorsal region. 


It had long been remarked that Jusciculaled and ascending 
aclerosis of the posterior fasciculi, such as is seen, for instance, in 
the cervical enlargement, in cases where the cord is compressed in 
a point of the dorsal region, owing to Pott’s disease, does not 
result, except under special circumstances, in the production of 
ataxic symptoms (motor incoürdination and lightning pains) in the 
upper extremities. Now, this consecutive sclerosis affects exclusively, 
in such cases, the median or Gol?s columns. Hence, that fact 
‘had already made it seem likely that, in ataxis, Goll’s columns 
should be excluded from all participation in the production of the 
essential symptoms (figs. 1, 2, 3, 4, also Plate I, fig. 1). 

Carefal scrutiny of the lesions present in the cervico-dorsal 
regions, in cases of generalised locomotor ataxia (that is, ataxia 

1 Pierret, “Notes sur la sclérose des cordons postérieurs dans l'Ataxie 
locomotrice progressive,” “ Archives de Physiologie,” 1872, p. 364. “ Notes sur 
un cas de sclérose primitive du faisceau médian des cordons postérieurs, ibid. 
1873 D. 74 
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affecting both the upper and lower extremities), confirmed this 
opinion. In cases of this kind, besides the sclerosis of Goll’s 
colamn—which is nearly always present—you remark two slender 
grey bands which were detected with the naked eye and pointed out,. 
at the time, by M. Vulpian and myself. 


Fis. 3. Fie. 4. 
# & à 
Sclerosis limited to Goll’s columns. 


Fis. 3.—Section made at the 12th dorsal vertebra. 
Yic. 4— Superior portion of the lumbar enlargement. (These figures are 
borrowed from the ‘ Archives de Physiologie.”) 


These bands, seen on the surface of the cord, appear to occupy 
the posterior collateral furrows, and the most internal of the sensi- 
tive roots seem to emerge from them (PI. I, fig. 2). On transverse 
sections they show themselves under the form of two grey tracts, 
running from before backwards and slightly from without inwards ; 
these tracts are separated from Goll’s columns on the inner side, 
and from the posterior grey cornua on the outer side, by thin bands 
of white substance presenting the normal character. Now, 
gentlemen, it follows, from numerous observations which we have 
collected, along with M. Pierret, that the sc/erosed tracts in ques- 
tion are never met with save in cases in which, during life, the upper 
extremities exhibited tabetic symptoms. Such tracts exist only on 
the right side of the cord, or they predominate there, when the 
right upper extremity was alone or chiefly affected. The contrary 
happens when the symptoms predominated in the left upper extre- 
mity. Moreover, in all the cases in which the superior extremities 
had remained perfectly free the tracts were completely absent. The 
presence of tabetic symptoms therefore appears, as ou see, to be 
intimately connected with the existence of these lateral sclerous 
bands. 
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But there was still wanting, to complete the demonstration, a 
case in which sclerosis of Goll’s columns should be completely 
absent from the brachial enlargement, although ataxic symptoms 
had been exhibited in the upper extremities. This case, at last, 
was found ; it was that of a patient, named Moli, whose history has 
been detailed in full in one of the memoirs of M. Pierret. Motor 
incoôrdination and shooting pains had existed, to a high degree, in 
both the upper extremities of this woman, nevertheless the sclerous 
lesion was only represented, at the autopsy, in the dorso-cervical 
region of the cord by two thin grey bands. The median fasciculus 
was exempt from all alteration (PI. I, fig. 3). 

It manifestly follows from the foregoing that, so far as the supe- 
rior extremities are concerned, the lesion of Goll’s columns cannot 
claim any part in the production of tabetic symptoms. What, then, 
can be the reason of the habitual existence of this lesion in ataxia P 
M. Pierret has expressed the opinion that we have here a pheno- 
menon analogous to that which determines ascending median fascicu- 
lated sclerosis, consecutive on partial myelitis; according to this view, 
the lesion of Golls columns would not be produced in the cervical 
region, in ataxic patients, except in cases where the sclerosis is very 
markedly present iu the dorso-lumbar region. I fully endorse this 
opinion, and I have not hitherto met with any fact to contradict it. 

What we have said with respect to the upper extremities applies 
equally to the lower extremities. The case of Moli is a proof of 
this. In her case locomotor ataxia showed itself in its generalised 
form. Lightning pains and motor incôordination affected the 
lower as well as the upper extremities, and yet the lesion of the 
median columns was absent from the lumbar region just as much as 
from the cervical enlargement. The two self-same lateral bands, to 
which I called your attention, were alone engaged throughout the 
whole length of the cord, and to these, in her case, sclerosis of the 
posterior fasciculi was restricted. 

You see, gentlemen, that the sclerous lesion of the lateral bands 
is, in short, the only essential anatomical fact in progressive loco- 
motor ataxia. Sclerosis of the median columns, on the contrary, 
is only a chance, an incidental, and probably a consecutive fact. 

The foregoing facts cut short, as you must have remarked, 
certain recriminations which sceptics have taken pleasure in raising 
against the results furnished by pathological anatomy. They 
accuse it of being delusive and faithless, because it sometimes 
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exhibits ataxia without posterior sclerosis, and sometimes posterior 
sclerosis without ataxia. 

The truth is that sclerosis of the lateral bands of the posterior 
fasciculi is the only constant lesion in locomotor ataxia : that lesion 
exists, gentlemen, in every epoch of the disease, but one must 
know how to seek for it where it is to be found. 


VIIL 

From what precedes, you understand, we have grounds for 
establishing two very distinct forms, in posterior sclerosis, which 
may be manifested separately, independent of each other, or which, 
on the contrary, may be combined. One of these forms may be 
designated by the name of median systemalic fasciculaled sclerosis, 
or sclerosis of Goll's columns ; it exists sometimes as a consecutive 
affection (consecutive ascending sclerosis), sometimes as a primary 
affection. We know not, up to the present time, what peculiar 
symptoms are connected with this form of posterior sclerosis. The 
other form, Zateral fasciculated eclerosis of the posterior column, or 
sclerosis of the external bands, holds under its dominion the fabetic 
symploms ; like the first named, it may be deuteropathic, or, on the 
contrary, protopathic. ‘This form is nothing other than the 
anatomical substratum of progressive locomotor ataxia. 

I think it useful to enter upon some new details in order to 
make it clearly manifest that this lateral fasciculated sclerosis is, in 
reality, the fandamental anatomical fact in ataxia. Ït seems to us 
possible to establish, in the first place, that it is found from the 
outset of the disease, even at the period when lightning pains 
form, by themselves alone, the entire clinical picture, without being 
accompanied by motor incoôrdination : then, it may exist alone, 
no alteration being yet discoverable in Goll’s columns. This fact, 
we believe, has been placed beyond a doubt, in several cases where 
death, supervening from a complication, came to prematurely 
arrest the development of the disease. As an illustration, Ï may 
quote the case of the patient Allard, noted by M. Pierret. Under 
such circumstances it must not be forgotten that the naked-eye 
and even an ill-conducted microscopic examination would be often 
powerless to discover the spinal alteration which a methodical 
study of properly prepared and hardened sections alone is sufficient 
L reveal. 

It would result from this datum that, contrary to the assertions of 
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standard authors, who make the sclerosis of ataxia begin by the 
median parts, in the vicinity of the meninges, it really commences 
by the region of the lateral bands. We should add that, according 
to our observations, at this period of the disease the posterior spinal 
roots do not yet generally present any appreciable alteration ; and, 
finally, that the lateral sclerous bands are then very narrow, reduced, 
so to say, to slender linear strips. 

There is reason to hope that, with the help of a great number of 
observations, very varied as regards the symptoms, and noted at 
different periods of the disease, it will, sooner or later, be possible— 
by the careful comparison of clinical facts with microscopic results 
—to identify the mode of progressive invasion of the lesion, 
whether it proceeds from within outwards, or from without inwards, 
and, at the same time, to determine the different regions which 
give rise to the symptoms that successively appear. 

The following are some results towards which we have been led, 
so far, by the researches instituted with that aim. The sclerous 
hands, which are very slender, very narrow, s0 long as the symp- 
tomatology embraces only the lightning pains, enlarge both out- 
wardiy and inwardly when motor mcoürdination is added to these. 
If a very marked anæsthesia have existed, the posterior horns of 
the grey substance are in their turn invaded by alteration, and 
at the same time we remark a great number of nerve-tubes affected 
by atrophr in the posterior roots. Kinally, the paretic or paralytic 
symptous, with or without contracture, which somethnes come to 
be added to the incoürdination, generally at an advanced period of 
the evulution, answer to an invasion of the postenor part of the 
lateral columns. With respect to the habitual extension of the 
lateral sclerosis to the median columns, we hare not hitherto 
found that it added anything whatever to the ordimary symptoms of 
the disease. 

The progressive extension of the sclerous lesion beyond the foci 
which it cccupied at the outset, mar, benides, proceed in two prin- 
cipal directinns We have just seen how, in the transverse plane, 
it takes place, either outwards, towards the postenor coraua of the 
grer substance, or inwards, towards the medin colamns Verti- 
car cossdered, it estends progresivelr, at least ender ordinary 
crcurastasces, from the dormo-lambar region towards the cervical 
reaios. st. presrving the arrangement of lateral bands ; whiket, at 
te same time, the median columns eseally become the seat of an 
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ascending consecutive sclérosis. The prolongations of the lateral 
bands may, besides, be followed into the bulbus rachidicus, where 
they occupy the region of the restiform bodies. 


IX. 

It is not devoid of interest to investigate whether, as seems a 
priori very probable, this localisation of the sclerous lesions in a 
determinate region of the posterior columns, which may be termed 
the region of external bands, may not be correlated with a particular 
anstomical arrangement. Most assuredly such an arrangement 
exists. In fact, the bands in question correspond exactly to the 
intramedullary distribution, described by Stilling, Clarke, and 
Külliker, of those of the nerve-filaments, emauating from the pos- 
terior spinal roots, which are commonly designated by the name of 
internal radicular fascicles (Kôlliker). But these nerve-filaments 
do not alone constitute the bands, for the sclerous lesion is found 
quite as well marked in the space which separates the points of 
insertion of the posterior roots as at these points themselves. This 
renders it very probable that, besides the internal root bundles, 
there exist, in this region of the posterior columns, other bundles 
of fibres which, doubtless, constitute vertical connections between 
different parts of the spinal cord. These fibres would serve for the 
coôrdination of the movements of the extremities ; at all events 
we know positively, from what precedes, that lesion of them pro- 
duces incoürdination, whilst lesion of the bundles of fibres which 
constitute the median columns does not appear to have this effect. 

The relation which exists between the course of the internal root 
bundles and the seat of the lesions of the ataxia will doubtless help 
us to understand the appearance of certain complications which are 
observed in this disease. I shall confine myself to one example. 
You know that it is not rare, in the course of locomotor ataxia, to 
notice the supervention of muscular atrophy, sometimes partial, 
sometimes, on the contrary, more or less generalised. 

The anatomical reason of this complication seems to us to be 
demonstrated in the following observation. The case is that of the 
patient Moli, to which allusion has already been made.” 

The ataxia, characterised by acute lightning pains, and very 

1 Pierret, “Sur les altérations de la substance grise de la moelle épinière 
dans l’atazie locomotrice considerées dans leur rapports avec l’atrophie mus- 
alaire.’ ‘Archives de Physiologie,’ 1870, p. 590. 
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marked motor-incoürdination, had been ‘long manifest, in this 
woman’s case, when muscular atrophy supervened, which made 


Fis. g—A. Posterior roots. B. Intermal radical filaments;' and sclerosis 
limited to their course, C. Right anterior corou atrophied. (This 
figare is taken from the ‘ Archives de Physiologie’) 

rather rapid progress under our eyes, but confined itself, in a very 
definite manner, to the upper and lower extremities of the right 
side, I could not bring myself to look upon this complication as 
a fortuitous coincidence, and I stated, as my opinion, that the amyo- 
trophy arose, in this case, from the extension of the sclerous lesion 
of the posterior columns to the anterior grey cornu of the right side 
Gig. 5). The patient having succambed to an intercurrent affection, 
the autopsy fully justified my forecast. In the dorsal, as well as in 
the cervical region of the spinal cord, the grey cornu of the right 
side was evidently atrophied. The large motor cells showed great 
alteration ; those, in particular, which formed the external group, 
had for the most part disappeared to give place to an islet of 
sclerosis. Now, we know that, according to Külliker’s description, 
a certain number of the nerve-filaments which compose the internal 
root bundles proceed towards the anterior grey cornua, and may be 
followed to this external group of motor nerve-cells. It is, pro- 
bably, by means of these nerve tubes that the irritative process, 
primarily developed in the posterior columns, was propagated to 
the extremities of the anterior grey substance, and there determined 
the lesions which preside over the development of spinal amÿo- 
trophy. 
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Time presses, and I cannot further prolong my remarks. I 
venture to hope, however, that the details which I have just dis- 
cussed, will suffice to enable you to appreciate the advantage whieh 
clinical observation may derive from delicate anatomical studies, 
conducted in accordance with the method I desire to recommend 
to your attention. 
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LECTURE II. 


RETROGRADE ACTION IN SPINAL DISEASES: ITS RELATION 
WITH SCLEROSIS OF THE POSTERIOR COLUMNS; LIGHT- 
NING PAINS AND GASTRIC CRISES. 


SUMMARY.—/elations between the internal radicular nerve-fila- 
ments and the groups of multipolar nerve-cells of the anterior 
cornua. Recurrent or relrograde symploms.  Sclerosis of the 
posterior median bundles ; propagation of the sclerosis to the 
lateral bands of the posterior column. 

Classical type of progressive locomotor ataxia. Prodromic 
period of shooting pains. Period of established disease, or 
of tabetic incoürdination. Paralgtic period. 

Lightning pains. Their varieties ; boring pains ; lancinating 
pains; constriclive pains.  Symptomatic shooting pains in 
disseminated sclerosis, progressive general paralysis and 
chronic alcoholism. Visceral symploms: vesical, uretkral 
pains ; rectal lenesmus. 

Gastric crises ; specific characters. Duration. Abortive 
cases of locomotor ataria. 


] 


GENTLEMEN.—Some of my auditors did me the honour, at the 
conclusion of my last lecture, to ask me for some explanations 
as to the connection which appears to exist between the infernal 
radicular nerve-filaments, issuing from the posterior roots, and the 
external group of multipolar nerve-cells of the anterior cornua. I 
am led to reply that, generally speaking, we cannot, in the actual 
state of science, as yet lay down anything absolutely as regards the 
anatomical relations which may be formed, by means of the cellular 
prolongations, either from cell to cell, or between the cells and the 
nerve-tubes, whether of the anterior roots, or of the posterior roots. 
Here, in a few words, is what the most recent researches teach 
upon the subject. 

Among the prolongations which, varying in number, proceed 
from the great nerve-cells of the anterior cornua, there is one, 
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as you are aware, which in every cell is distinguished 
from the others by certain well-marked anatomical characters. 
Very fine, very slender at its origin from the cell, it gradually 
thickens, without ramifying, and soon acquires the histological 
characters of a nerve-tube. It is this prolongation which Deiters 
made known, under the name of Nervenforsatz. All, or nearly all 
of these nerve-prolongations, according to Gerlach, proceed evidently 
towards the anterior extremity of the anterior cornu, where they 
seem to enter into connection with the radicular filaments, from 
which arise the motor spinal roots. As to the other cell-prolonga- 
tions which, to distinguish them from the foregoing, are called 
Protoplasmaforsatze (protoplasm prolongations), they branch out 
soon after leaving the cell, and the :amifications thus produced 
branch again and subdivide, almost infinitely, as it were, so as to 
constitute what Herr Gerlach calls the nerve-fière net (Nervenfaser- 
netz). It 1s through the medium of this net, and not in a direct 
manner, that the posterior radicular bundles are supposed to enter 
into connexion with the nerve-cells of the anterior cornua.! There 
is a wide difference between these somewhat vague data and the 
almost mathematical precision with which certain authors make the 
nerve-cells communicate either between themselves, or with the 
perve-filaments of the anterior and posterior roots. But, it behoves 
us never to confound problematic with real anatomy ; they are 
wholly different things. 


IL. 


There is another point relating, this time, to the pathological 
anatomy and physiology of the posterior columns, which want of 
time caused me to omit mention of, and yet which, Î believe, 
deserves to be discussed. 

I have to remind you, gentlemen, that in cases of ascending 
degeneration, consecutive on a partial lesion of the dorsal cond, 
* (partial myelitis, either primary or connected with Pott’s disense, on 
tumours compressing the dorsal cord), the posterior columns are 
affected with sclerosis, throughout their whole height up to the 
vicinity of the bulbus ; and yet, in cases of this kind the ataxic 
symptoms are absolutely absent from the superior extremities, at 
least in the immense majority of cases. 

There are, nevertheless, exceptions to the rule, and this leads me 


1 Gerlacb, in ‘ Stricker’s Handbuch,” t. ï, p. 683. 
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to speak a few words about what we may call, in spinal pathology, 
the recurrent or retrograde symptoms—symptoms which were well 
known to Marshall Hall, who referred them, without further expla- 
nation, to a reérograde action} 

If L mistake not, M. Louis? was the first author who seems to 
have been struck by the existence of facts of this nature. A 
patient, suffering from caries of the dorsal vertebræ, had exhibited, 
besides paraplegia, complete paralysis with contracture of the 
upper extremities. Still, the autopsy showed that the dorsal cord 
alone had been softened in a portion of its extent. Cases of this 
kind are, undoubtedly, not very rare; Marshall Hall, Nase, and 
Bieger have mentioned some. I also have seen several. 

These cases do not, however, constitute one homogeneous whole, 
and we may establish at least two principal categories. In the first, 
we have a true motor paralysis, with or without contracture, 
occupying one of the superior extremities, or both of them at 
the same time; in the second, we have no paralysis, properly 
so called, but there is produced in the upper extremities, on inten- 
tional movements, a motor incoôrdination, augmented on closure of 
the eyes, and comparable in every respect to what we see in cases of 
progressive locomotor ataxia. In these patients, also, although the 
primary spinal lesion occupies a limited point of the dorsal region 
of the cord, we observe, in addition to the paralysis of the lower 
extremities which this determines, sometimes ataxic symptoms, 
sometimes a more or less marked paralysis of the upper extre- 
mities. 

What is the reason of this singular complication ? In order to 
account for it, Marshall Hall, as I have said above, has recourse to 
a sort of action from a distance. It is incontestable that certain 
experimental lesions affecting the inferior segment of the spinal 
cord, may react, by disant action, on the upper regions of this 
nervous column. This is well illustrated by an experiment of M. 
Herzen, referred to in a previous lecture. It is the following: a 
fragment of caustic potash being applied on the lower part of the 
cord of a decapitated frog, it is impossible, so long as the application 
lasts, to excite reflex movements in the upper extremities. I would 


1 « Retrograde Action in Spinal Diseases,” ‘ Derangements of the Nervous 
System,’ p. 248. 

3 « Mém. sur l’état de la moelle épinière dans la carie vertébrale,” in ‘ Mém. 
et Rech. Anat. Path. sur diverses maladies.” Paris, 1826. 
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remind you, also, that, in Lewisson’s experiments, acute irritation 
of the visceral nerves (renal and uterine) produced temporary 
paralysis in the lower limbs. However this may be, it seems very 
difficult to explain, by an action of this kind, permanent symptoms 
like ataxia, or paralysis with or without contracture of the superior 
extremities in the pathological cases which engage our attention. 
According to my judgment, we must seek the solution of this 
problem in the modifications which ascending consecutive sclerosis 
may, under certain circumstances, present. 

Thus, as I have pointed out to you, gentlemen, ascending 
sclerosis, consecutive on partial lesions of the dorsal cord, keeps 
strictly limited, in the posterior columns, to the median fascicles. 
Such, at least, is the rule. Now, as was demonstrated in our last 
lecture, a lesion of the median fascicles, when occupying the cer- 
vical enlargement, has not the effect of determining the appearance 
of tabetic symptoms in the upper extremities. But, when once 
established, consecutive sclerosis may acquire an individual exist- 
ence; and it may happen that, spreading beyond the limits usually 
assigned it, it may in certain cases invade the lateral bands of the 
posterior columns, lesion of which, as you know, produces inco- 
ôrdination. This is how I propose that you should interpret the 
cases of the second category. It is true that this invasion of the 
external bands has not yet, so far as I know, been ratified by 
autopsy ; but the foregoing considerations, if I do not mistake, 
render our supposition most probable. 

The facts of the second category remain to be reviewed. The 
following is the explanation Î would suggest in reference to them. 
Besides the fasciculated sclerosis of the posterior median columns, 
in cases of partial lesion of the dorsal cord, and especially when 
this lesion is situated very bigh, in'the neighbourhood of the cer- 
vical enlargement for instance, there nearly always exists a more or 
less well-marked sclerosis of the posterior region of the lateral 
columns. This ascending lateral sclerosis remains generally in a 
rudimentary state, and then does not determine any symptom. 
But, it may, in certain cases, become very marked, and ascend 
to the bulbus, principally, I repeat, when the primary partial lesion 
occupies the superior portion of the dorsal region. Now, paralysis 
of the upper extremities, sooner or later followed by contracture, 
is a symptom connected with lateral fasciculated sclerosis occupying 
the cervical enlargement of the spinal cord. 
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To sum up : when ascending secondary sclerosis remains, as the 
rule is, limited to the median fascicles of the posterior columns, 
you observe in the upper extremities neither paralysis, nor contrac- 
ture, nor ataxic movements. lf, on the contrary, the external bands 
are invaded, the superior extremities will be attacked by motor 
incoôrdination. Finally, the paralysis and the contracture would 
appear in cases where the consecutive sclerosis should occupy, to 
an intense degree, the lateral columns throughout the whole height 
of the cervical enlargement of the spinal cord. 


° III. 

It is time, gentlemen, to enter upon the principal object of this 
conference. We have, you remember, to study some points in the 
clinieal history of progressive locomotor ataxia, which are little 
known, or, at all events in my judgment, insufficiently known. 

If the cases which are about to engage our attention diverge all, 
though in different degrees, from the common type, they yet all 
are related to it by some essential features which never absolutely 
fail. It seems to me useful, before entering into details, to recall in 
a few words ihe fundamental characters of the most common type. 
We shall be the better able, after that, knowing the analogies, to 
set out and define the contrasts. 

You have in your minds the description of locomotor ataxia as it 
was laid down by M. Duchenne (de Boulogne). It will not there- 
fore be necessary to enter into long details to refresh your memory 
concerning, at least, its. principal lines. All of you know that 
progressive locomotor ataxia is a primary chronic disease, which 
attacks different parts of the nervous system simultaneousiy, and 
which, as a general rule—there are some qualifications to be made 
on this point—as it advances almost inevitably becomes worse. 

The spinal lesion, to which our attention has chiefly been given 
hitherto, does not always, of itself alone, constitute the anatomo- 
pathological ground-work. To it are referred the symp{oms termed 
apinal, which, undoubtedly, form one of the most salient aspects of 
the symptomatic picture; but it is rare that these exist separately. 
Usually, there is superadded a whole group of pheromena, which 
are generally known as cephalic symploms, and whose starting point 
is a lesion of the cerebral or bulbar nerves, such as the optic nerves, 
for instance, or the motor nerves of the eye. 

In this relation, we can draw a parallel between progressive loco- 
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motor ataxia and the disease which I have proposed to call dis- 
seminated sclerosis. The latter, like the former, invades different 
points of the cerebro-spinal system simultaneously, and we have 
cause to discriminate, in the clinical description of both affections, 
between (1°) the spinal symptoms and (2°) the cephalic symptoms. 
Disseminated sclerosis, like locomotor ataxia, most usually pursues 
a doomed downward path. But the analogies cease there, and, in 
detailing the symptoms, we have only to mark differences which 
almost always enable us to make a diagnosis without diffculty. 


IV. 

It is customary to note a certain number of periods in the pro- 
gress of locomotor ataxia, which is supposed to evolve in a normal 
manner. (Generally, three principal periods are recognised. 

The first has received the name of prodromic period. Wherefore 
prodromic ? The appellation, perhaps, is 1ll chosen, for when the first 
symptoms appear the lesion is already constituted and visible. And, 
besides, can we conceive a prodromic period capable of extending 
over many years—over elght, ten, twelve, fifteen years, for instance ? 
Perhaps it might be better to term it the period of ligktning pains. 
These pains, in truth, are undoubtedly one of the most tangible 
phenomena, although not absolutely constant. However this be, 
the disease, in this period, is clinically represented by two orders of 
symptoms which coexist in complete cases, and show themselves 
separately in imperfect or abortive cases (cas frusles) as they are also 
called. These are : (1°) The cephalic symptoms (paralysis of a motor 
nerve with all its consequences—more or less marked amblyopia) ; 
(2°) spinal symptoms represented, at this epoch, by the Zigktning 


pains. 

In the second period, termed period of established disease, which 
might also be named period of motor incoürdination, the clinical 
picture is composed, in the first place, of the symptoms of the first 
period, in various proportions ; thus the cephalic symptoms persist 
and show themselves in a more aggravated and marked form; the 
lightning pains occasionally become more intense. But the capital 
point is this: the spinal symptoms have undergone an important 
modification. 

We observe, in the first place, éabetie incoürdination of the 
voluntary movements. In what does this symptom consist? You 
know that, whilst the inferior extremities have preserved their 
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dynamometric power, there is asynergia—that is to say, a vicious 
and inappropriate association of the elementary motor acts, an 
asynergia whose effect is to produce disturbance in the movements 
of the patient whilst walking, and in his position whilst standing, 
and even to render both impossible. 

Simultaneously, a little later or a little sooner, we find also 
different derangements in the transmission of sensory impressions, 
exhibited : (1°) by abolition of the different modes of cutaneous sen- 
sibility ; (2°) by insensibility of the more deep-lying parts, such as 
the muscles, articulations, bones, &c. 

The third period would, perhaps, deserve to be qualified as the 
paralytic period. Whilst the other symptoms become aggravated, 
and the upper extremities, until now-free, are being invaded in 
their turn, after the manner indicated in our anatomical preface, 
we remark at the same time that the lower extremities become 
affected by real paralytic debility, which gradually replaces the in- 
coürdination. Then, also simultaneously, nutrition frequently 
suffers, in a general manner; the patients grow thin, and it is very 
common to find symptoms of phthisis exhibited. In other cases, 
nutrition is slowly and locally affected ; the muscles waste away in 
the limbs deprived of motion ; a tendency to the production of 
sacral eschars is shown; and symptoms of ulcerous cystitis appear. 

Such, in summary, gentlemen, is the common type of progressive 
locomotor ataxy. We are now in a position to set out the anoma- 
lies, the deviations from this standard. 


V. | 

Let us devote our attention, in the first place, to the study of 
the first period. That is the time when it is most important ta 
recognise the existence of the disease ; for, as it is then only begin 
ning,we should hope that it would be the less difficult to arrest its 
course. Nevertheless, at this period, it is very frequently mis- 
understood. Many persons also imagine that the disease only 
begins at the time when the incoôrdination, the ataxia from which 
it gets its name, has become manifest. Now, at that period, I 
repeat, the disease may have been in existence for ten, fifteen, or 
even twenty years. Besides, it sometimes stops of itself at this 
period, without ever advancing farther, but also without retrograd- 
ing. Hence it is, gentlemen, that we shall endeavour to show you 
that the Zighining pains and the cephalic symploms may present 
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themselves—and do in reality present themselves—generally with 
almost specific characters, which, in the absence of all other con- 
comitant phenomena, commonly allow us to recognise the disease 
for what it 1s, and to designate it. 

Let us pause, first, at the Zigh/ning pains, reserving for a near 
opportunity, a thorough examination of the cephalic symptoms. To: 
show you the importance of this question, it is enough to remind 
you that, during long years, these pains may, of themselves alone, 
compose the entire symptomatology of the disease. 

Lightning pains, besides, are found in a very large majority of 
the cases of progressive locomotor ataxia. It cannot be denied, how- 
ever, that they are absent from some patients ; but that is a very 
exceptional occurrence. Thus, according to the statistical table of 
M. Cyon, which includes 203 cases, lightning pains were expressly 
mentioned in 138; in 8 cases only was their absence remarked. 

The varieties which they present induce us to form two cate- 
goes : 

1°. Boring pains.— Pains of this first variety are compared by 
the patients to those which would be caused by the abrupt and 
sadden introduction of a pointed instrument, an awl or a poignard, 
if this were twisted round on being pressed into the flesh. These 
pains are limited to a point, and are commonly found in the vicinity 
of an articulation. However, it would be going too far to assert 
that they always spare the body of the limbs. Generally, during 
a paroxysm, the boring pains alternate in different places and 
occupy successively several points on both sides of the body. 

At the point they occupy, a more or less well-marked hyperæs- 
thesia is momentarily produced, within a very circumscribed 
area ; the least rub exasperates the pain, whilst a somewhat strong 
pressure gives relief. The inferior extremities are always affected, 
by preference ; nevertheless, the superior extremities, the arms, 
head, and body are far from being always respected. 

2°, Lancinaling pains.—Pains of the second variety which, 
indeed, generally coexists with the first, deserve, properly speaking, 
the name of Lightning, or fulgurant pains. They seem to follow 
the course of a nerve along which they shoot, like a flash of 
lightning. The consequence is that an extremity, or an area of 
varying extent is rapidly traversed by the painful fulguration. On 
account of the short continuance of the distressing sensation, it is 
often difficult to define exactly the affected nerve. This, however, 
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may be very distinctly done, though the occasion is rare, when 
cutaneous eruptions break out along the course of the nerve which 
is the seat of the pain. Such an occurrence marked the case of a 
patient, named Magdaliat, whom you now see, and who, during a 
most intense paroxysm of pain, exhibited, in succession, eruptions 
of ecthyma over the course of the lesser sciatic nerve at first, 
then over that of the internal saphenous nerve. Even now, you 
<an still see the scars resulting from those lesions, which affected 
him four or five years ago. 

3°. Constrictive pains.—Besides the lightning pains, we have 
also, in ataxia, to take the consériclive pains into consideration : 
these pains supervene either at the same time as the preceding, or 
irrespective of them. Their duration is longer, and their persistance 
greater. The patients feel as if, in certain places, the extremity 
were seized in a vice. Does the pain affect the trunk? They 
compare it to the constriction caused by an over-tight cuirass, or a 
corset too closely laced. The constrictive pains become frequently 
exasperated during the predominance of boring or fulgurant crises, 
properly so called. We may resume in a few words the ckarac- 
teristlics of fulgurant pains : 

1°. The painful fulguration (or lightning pain) has but a tran- 
sient duration, as its name indicates. 

2°, It is repeated at varying intervals, so as to constitute 
paroxysms which last for four, five, or eight days. 

3°. The pain attains its maximum of intensity chiefly during 
the night. 

4°. The remissions which separate the paroxysms may be per- 
fectly free ; the constrictive pains alone form exceptions to the rule, 
. and persist to a certain degree during the intervals of the crises. 

5°. The return of the paroxysm varies greatly : it happens 
every fortnight, every month, every second or third month, some- 
times after still longer intervals. 

6°. Sometimes the shooting pains are of moderate intensity, 
and it is requisite to specially question the patient about them to 
revive their memory ; again, on the contrary, they are of extreme 
violence and compel the unfortunate sufferer to give utterance to 
frightful shrieks. In this hospital, where the number of such 
patients is large, we have often to witness scenes of this kind. 
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VI. 


The numerous facts which I have had occasion to observe lead 
me to admit that lightning pains, when manifested in the manner I 
have tried to depict, are truly characteristic, I will not say of 
locomotor ataxia, but rather of posterior riband-sclerosis, in s0 far 
at least as that the lesion has invaded the intra-spinal course of the 
anlernal radicular fascicles (external bands of the posterior fascicles). 
This reserve was necessary. You have, doubtless, not forgotten 
that the median fascicles (Goll’s column) may be subject to sclerosis, 
without shooting pains supervening ; and, on the other hand, that 
these pains exist when the sclerous lesion has remained limited to 
the course of the radicular fascicles. Sclerosis of the external 
ribands would, alone, as you perceive, constitute the anatomical 
substratum of the lightning pains. 

Knowing this you will not, therefore, gentlemen, be surprised to 
find lightning pains figuring, now and again, in the symptomato- 
logy of different diseases, other than ataxia, in which the posterior 
fascicles may be invaded accidentally, as it were, by sclerous 
inflammation. Such, for instance, is the case as regards dissemi- 
nated sclerosis. It is not rare, in this affection, to find different 
tabetic symptoms, and, particularly, shooting pains superadded to 
the proper symptoms of the disease. In such circumstances, I 
have many times noted that the sclerous nodules had invaded the 
posterior columns, which they occupied throughout a large extent, 
both transversely and vertically. 

Paroxysms of Lightning pains are also, somewhat frequently, 
observed in progressive general paralysis; they should certainly 
be referred, in this case, to alterations of the posterior fascicles 
which, as shown by Drs. Magnan and Westphal, are a common 
accompaniment of the ordinary lesions of general paralysis. 

I was consulted a few years ago by two patients who mentioned 
a host of odd nervous symptoms which I believed might be 
referred to hypochondria. These two patients complained more 
particularly of pains, returning in paroxysms, which were entirely 
similar to those of locomotor ataxie. Ultimately, both of them 

exhibited the symptoms of progressive general paralysis. Î have 
no doubt that, in their case, the external bands of the posterior 
fascicles had been already affected at the time when lightning pains, 
almost alone, constituted the whole of their disease. Some of the 
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symptoms mentioned in the clinical account of chronic alcoholhsm 
recall the description of lightning pains; thus Magnus Huss has 
made special mention of the Zancinaing pains, occasionally very 
severe, of which alcoholic patients complain. 

Recently, Mr. Wilks and Dr. Jockhart Clarke! have called atten- 
tion to a form of paraplegia which, it appears, is rather frequently 
observed in London amongst women—and even amongst ladies— 
and which they unanimously designate alcoholic paraplegia. One 
of the most salient features of this pathologic form appears to be 
the existence of pains, recurring in paroxysms, and which the 
patients compare to electric shocks. The pains exist alone for a 
long time before motor disorders arrive in addition. We have 
reason to ask ourselves if, here also, we have not to deal with a 
particular form of fabes, of alcoholic ongin, indeed, but always 
referable to some lesion of the posterior columns, which morbid 
anatomy will, doubtless, one day discover. 

I have sometimes observed lightning pains, comparable to those 
of ataxia, in partial myelitis, and in Pott’s disease. In several of these 
cases, at the autopsy, I identified an extensive fasciculated lesion of 
the posterior columns, which would account for the presence of 
special pains. 

Apart from the cases which have just been reviewed, and 
whose dismissal can always be made with ease, by taking note 
of the concomitant symptoms, the lightning pains may be referred, 
almost with certainty, to the particular form of posterior sclerosis 
which leads to progressive locomotor ataxia. There do, indeed, 
occur, now and again, in practice, some difficulties of appreciation 
to which I will ask your attention ; but, in reality, these are some- 
what rare. Besides, the situation is very often simplified by the 
adjunction to the shooting pains of certain symptoms which have, 
like them, a special character. Such, for instance, are the sym- 
ptoms of the ataxia, known as cephalic, which we shall have soon 
to discuss; such also are other symptoms, less noticed though 
often frequent enough, which may be denominated viscera/ sympfoms, 
because they clearly attest the participation of the visceral nerves 
of the thorax and abdomen. 

In this group of visceral symptoms, I will first of all point out 
the resica/ and ærethral pains, which sometimes show themselves at 
the time when the Lightning pains hold dominion, and which are 

\ Lancet, 1S%2. 
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accompanied by a frequent desire to micturate, the act being also 
the occasion of acute pains in the canal. 

In the second place, Î would refer to pains of a peculiar 
character, the seat of which is in the rectum, and which supervene 
in the same circumstances as the vesical pains. In the case of one 
patient, M. C., who suffered from these rec{al pains, in their most 
developed type, they had preceded, by seven or eight months, the 
manifestation of the shooting pains, which they afterwards accom- 
panied. They came on suddenly, and were marked by a sensation 
similar to what might be caused by the abrupt and coercive 
entrance of a voluminous body into the rectum. This is how the 
patient described them, and he added that, at the close of the 
paroxysm, there supervened a pressing need of expulsion, and even 
occasionally an actual expulsion of fæcal matter. These pheno- 
mena were usually reproduced twice or thrice a month; habitually, 
there was superadded a pressing desire to micturate, with pains 
during emission. During several months catheterism and rectal 
examination had been frequently recurred to, the medical attendant 
never suspecting the nature of the disease. Not until long after 
did the apparition of shooting pains arrive to define the situation. 


VIT. 

But of all the visceral symptoms which may display them- 
selves, from the period of Zightning pains, one which is at once 
the most remarkable and the least known, if I mistake not, is that 
which I have proposed to designate by the name of gastric crises. 

These gastric or gastralgic crises, as you may prefer to call them, 
offer truly special characters. Very often, however, their real sig- 
nification remaining misunderstood, they are the occasion of grave 
errors of diagnosis. 

This is not a rare symptom, nor has it been completely 
passed over. Mention of it will be found in a consider- 
ab'e number of observations collected by different authors, and 
particularly in case No. 176 of M. Topinard’s excellent work. 
But the connection which really exists between gastric crises and 
Jocomotor ataxia appears to me to have been pointed out, for the 
first time, by M. Delamarre, author of a thesis bearing date 1866.1 
In 1868, in my lectures, I took care to insist upon the import- 
ance which I attached to this symptom, and M. P. Dubois, one of 
my auditors, consigned in his inaugural dissertation of the same 

1 4 Des troubles gastriques dans l’ataxie locomotrice.” 
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year the result of the studies which he had made in reference to this 
subject,! in concert with M. Bourneville. 

You should, also, be informed that, in 1858, Dr. Gull, in the 
valuable collection entitled “ Cases of Paraplegia,” which he pub- 
lished in ‘ Guy’s Hospital Reports,’ pointed out the relation which 
seemed to him to exist between certain gastric symptoms and an 
affection of the cord, which evidently resembles progressive loco- 
motor ataxia, as at present described. 

We shall, also, meet again with gastric symptoms closely ana- 
logous, at least, with those for which I wish to obtain your atten- 
tion, in other spinal diseases than posterior sclerosis, for instance 
in spinal general paralysis. The latter affection, when it predomi- 
pates in the upper extremities, reminds us, by some of its characters, 
of saturnine paraplegia, and the cardialgic or enteralgic crises which 
accompany it are then sometimes, but very wrongly, regarded as 
lead colics. There is a difficulty of diagnosis, concerning which IL 
shall hereafter have to enter into further details. 

But it is time to tell you in what these gastric crises consist. 
Suddenly, and generally at a period when a paroxysm of shooting 
pains has seized upon the extremities, the patients complain of pains 
which, starting from the groins, seem to ascend both sides of the 
abdomen, and to fix themselves in the epigastric region. At the 
same time, they complain of pains situated between the shoulders, 
which radiate around the base of the trunk in a lightning-like 
manner. ‘Then the pulsation of the heart commonly becomes 
violent and precipitated. Professor Rosenthal, who has occasion- 
ally witnessed these paroxysms, mentions a case in which the 
pulse was slower than usual during the attack. As regards my 
own experience, Î have always observed, on the contrary, in such 
cases, a marked acceleration of the pulse, which is accompanied by 
no elevation of the central temperature. 

Frequency of the pulse without fever is, in truth, a very common 
incident, from the first periods of the ataxia, and even apart from 
the gastric crises and fulgurant paroxysms, at a time when no trace 
of motor incoürdination as yet exists. 

Almost incessant and extremely distressing vomiting is often 
associated with the gastric crises. Food is first ejected, and then a 
mucous colourless liquid, sometimes mixed with bile or ‘tinged 


1 4 Étude sur quelques points de l’histoire de l’ataxie locomotrice.”” ‘ Thèses 
de Paris, 1868. 
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with blood. An intense feeling of sickness and vertigoes are 
superadded to the vomiting and cardialgic pains; these may be 
really excruciating, and the situation is then the more afflicting 
because the painful fulgurations often at the same time affect the 
extremities with an exceptional intensity of torture. 

The gastric crises of ataxic patients habitually persist, like the 
fulgurant crises, almost without respite for two or three days; and 
it is very remarkable that, in the intervals of these paroxysms, the 
functions of the stomach are generally performed with great 
regularity. Such crises may appear at the beginning of the dis- 
ease, and may for long years form, together with shooting pains, 
the whole symptomatology of the disease. When the ataxia is fully 
established, and motor incoôrdination has been developed, the 
gastric crises do not therefore always disappear ; often, on the con- 
trary, they are reproduced with every paroxysm of shooting pain 
until the fatal termination. Such was the case with the patient 
Ménil, to mention but one, whom we have had full opportunity of 
observing during her sojourn of over six years in these wards. 

That is, undoubtedly, a form of cardialgia which 1s very singular, 
very remarkable in all its bearings. Nevertheless, you will not 
find it mentioned, at least I believe it is not mentioned, in any of 
even the most recent special treatises on diseases of the stomach. 

Many a time Ï have seen this symptom diverting the attention of 
the physician, and causing him to misapprehend the real nature of 
the disorder ; Ï also have several times fallen into the snare in 
other days. A notary came from the provinces, ten years ago, to 
consult me concerning attacks of cardialgia, presenting the characters 
which I have just described ; he suffered likewise in the extremities 
from paroxysmal pains which, however, were not very acute. E 
was not then aware of the link which unites these different phe- 
nomena. The gastric crises have disappeared, but the patient 
suffers to-day from all the symptoms of locomotor ataxia of the 
most characteristic kind. 

The first time it was given to me to recognise the true signi- 
fication of gastric crises, occurred when attending a young physician, 
who, besides these crises, suffered from shooting pains and hydar. 
throsis of one of the knees, spontaneously developed (arthropathy 
of ataxic patients). Motor incoôrdination did not show itself, in 
his case, till some months later. The whole of this group of 
symptoms—gastric crises, shooting pains, and arthropathies— 


32 ILLUSTRATIVE CASES. 


which have no affinity in appearance, becomes invested with an 
almost specific character when looked upon in a true light. 

Ï have also seen gastric crises coexist with lightning pains, 
during more than five years, without being accompanied by motor 
disorders, in the case of M. T. The diagnosis was rendered 
easy in this case, owing to the existence of incipient atrophy of 
one of the optic nerves. The opinion which I expressed almost 
from the first, concerning the nature of the case, was, nevertheless, 
keenly contested by several physicians who visited the patient. To- 
day my anticipations have been found only too amply justified. 

Iu treating this subject of gastric crises, we are not compelled to 
recur merely to memories. Î can, in fact, introduce to you a 
certain number of patients in whom you can study this phenomenon. 
At the same time, this will furnish you with an opportunity for 
observing abortive ataxia, in some of the various forms which if 
INay assume. 

1°. The patient Mar—, at present aged 46 years, suffered during 
a dozen years from lightning pains, recurring in paroxysms, which 
often appear in combination with gastric crises. The latter occur 
about once every three or four months ; they are usually of extreme 
intensity, and when the patient is a prey to these pains, she shrieks 
aloud, contorts herself, and assumes the most extraordinary attitudes. 
At the close of a few days the attack terminates suddenly, as if by 
enchantment. Digestion is regular, in the intervals. The diagnosis is 
facilitated in this case by the existence of strabismus, dating from 
the time when the lightning pains first began to appear. There is 
no incoôrdination in the movements of the upper or lower extremi- 
ties. The gait is regular, and the patient can stand a long time 
without fatigue. However, when she closes her eyes it becomes 
somewhat more diflicult for her to stand or to walk. 

2°. Coud—, aged 55. Twenty-nine years ago this woman 
became blind. The lesion of the fundus oculi consists of pearly 
atrophy of the papillæ. She has been subject to lightning pains 
during ten years. They often occupy, not only different parts of 
the extremities, but also the occipital region and the nape of 
the neck. Cardialgic crises frequently coexist with fulgurant 
paroxysms, and are accompanied by vomiting. This somewhat 
exceptional seat of lightning pains, in the occiput and nape of 
neck, deserves to be remarked on account of the vomiting, 
which often appears at the same time as they do. Such a con- 
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currence of circumstances might render the diagnosis obscure, and 
lead one to think of the existence of a cerebral or cerebellar lesion. 
This, however, is a point to which we shall return. Hitherto, 
Coud— has not suffered from any disorder of locomotion. 

3°. The patient Deg—, aged 52 years, has been blind fifteen 
years. Here, also, pearly atrophy of the optic nerves has been 
found. The attacks of lightning pains, which occupy the most 
diverse parts of the body, and frequently also the brow, the occiput, 
the nape of the neck, commenced to appear at the time when the 
blindness began. They are often accompanied by gastric crises of 
great intensity. The functions of the stomach, in the intervals of 
the attacks, are regular. No symptom of motor incoërdination 
exists in her case. 

4. Audib—, aged about 35, suffers, now and again, from 
gastric crises of a thoroughly excruciating kind, accompanied by 
incessañt vomiting, generally coming on at the same time as the 
attacks of shooting pains which affect her lower extremities. 
These phenomena have been in existence for five or six years. Two 
years ago, spontaneous luxation of the right hip supervened, fol- 
lowed, some months after, by luxation of the left hip (ataxic arthro- 
pathy). Some symptoms of motor incoürdination have shown 
themselves within the past twelve months. 

I shall not pursue the subject further for the present. 
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LECTURE III. 
TABETIC AMAUROSIS. 


SuUMMARY.—Cephalic symptoms in locomotor ataria. Lesions of 
the cranial and bulbar nerves. Progressive grey induralion of 
the oplic nerve. Progressive atrophy of the pamilla. Neces- 
sily of ophthalmoscopic examination in the diagnosis of some 
cerebral affections. 

Isolated existence of tabetic amaurosis : its frequency. 
Characters of the anatomic lesion of the optic nerve, seen by 
the naked eye and under the microscope.  Appearance of 
papilla : 1°,in the normal stale ; 2°, in progressive grey indura- 
lion. Functional derangements accompanying grey induration 
of the optic nerve and papilla. Modifications of the papilla 
in cases of embolism of the arteria centralis of the retina, in 
glycosuria, syphilitic retino-choroiditis, and general paralysis. 

Neuro-retinitis : ils forms and symptoms ; differences which 
dislinguish it from tlabetic amaurosis. Clinical facts demon- 
straling the importance of the signs furnished by the ophthal- 
moscope. 


GEnNTLEMEN,—Ït is my intention to discuss to-day, in your 
presence, some points connected with those symptoms of ataxia 
which we have denominated cephalic symptoms. These symptoms 
correspond to various lesions of the cranial and bulbar nerves. From 
the early periods, as we have already said, the lightning pains 
(which are then the sole representatives of the spinal lesion) gene- 
rally appear combined, in different proportions, with disorders of 
the bulbar and optic nerves. I will add that the latter may, in the 
evolution of the morbid process, occasionally precede those very 
lightning pains, and thus show themselves completely isolated 
during many months, nay even during many years. This shows 
what clinical interest attaches to their study. 
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There is, perhaps, not one of the bulbar nerves which may not 
be affecied at this same epoch; but, commonly, the first invaded 
are the oculo-motor nerves. Taken in order of frequency we have, 
first, the nerves of the third and of the sixth pairs; then, but far 
behind, comes the pathetic nerve; the facial, the hypoglossus, and 
the fifth pair do not themselves always escape. The symptoms 
which are correspondent to these lesions are shown in some patients 
by a paralytic state, in others by pains. But, of all the cranial 
nerves, the optic nerves are those which, in this disease, deserve to 
be specially considered, on account of the great frequency of their 
alteration, and of the gravity of the affection which this lesion 
determines. Hence, in reference to this subject, we shall enter into 
some details. 


I. 


The visual disorders of ataxia may be classed under two principal 
heads. These are: 1°, disorders of accommodation, diplopia, con- 
nected with more or less transitory and fugitive lesions ; 2°, visual 
disorders depending on a peculiar lesion of the optic nerve. These 
are far more serious than the former, for the diminution of sight, 
like the lesion which produces it, is distinguished by a progress 
which seems almost inevitably destined to increase and encroach. 

The lesion of the optic nerves in question might be termed 
progressive grey induralion. This would distinguish it, on the one 
hand, from the lesion of these same nerves in disseminated sclerosis, 
which runs a very analogous course, the progress of which is, so to 
speak, less inevitable ; and, on the other hand, from the lesions 
krown under the name of optic neuritis. In the last two cases, in 
spite of some features of resemblance, the lesions and the symptoms 
differ in an essential manner from what they are in tabetic optic 
atrophy. 

During life, progressive grey induration of the optic nerves is 
identified by special ophthalmoscopié characters which answer to 
what, in ophthalmology, is known as progressive atrophy of the 
papilla. These characters are, according to certain authors, 
almost specific ; and, even apart from the accompanying functional 
disorders, which also offer peculiarities of great clinical interest, 
are such as to enable us to diagnose the ataxia, or sclerosis of 
the posterior columns, if it already exists, or to oresee ils advent, at 
a more or less early date if it be not yet distinctly established. The 
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assertions of MM. Jaeger, Wecker, and Galezowski, are precise 
upon this subject. 

We will see, gentlemen, what judgment we should form in 
reference to it. I should, however, say beforehand that, having 
frequently witnessed the certainty, the exactness of the diagnosis 
laid down by the gentlemen versed in these matters, I have been 
induced to share, to a large extent at least, in the conviction which 
they hold. Although these facts are not absolutely within my 
special sphere, I shall, however, request your permission to enter 
into some details respecting them. 

My undertaking will, I trust, find its justification in the interest 
which should attach to all questions that concern the diagnosis of 
tabes dorsalis. 


IL. 


A summary statement of two points, relating to the difficulties 
mentioned, will suffice to illustrate how important 1t is for us, as 
physicians, to familiarise ourselves as much as possible with the 
regular examination of the fundus of the eye. 

In the first place, I shall endeavour to demonstrate to you that 
ataxia may present itself surrounded by symptoms such as those 
produced by certain encephalic lesions, by tumours for instance, 
and s0 closely resembling them that diagnosis becomes extremely 
difficult. At the same time, I shall point out to you what advan- 
tages you may, under such circumstances, derive from an ophthal- 
moscopic examination. 

In the second place, according to some ophthalmologists, the 
optic lesion proper to ataxia may, in a certain number of cases, 
precede all the other symptoms, and of itself constitute the whole 
disease, often during many long years. Now, nothing is better 
established, in my opinion, as [ have already indicated, than the 
accuracy of this proposition. If that be correct, it would con- 
sequently be of the highest importance, as you perceive, to know 
precisely the characters which, according to the authors quoted, 
enable us to recognise the amaurosis of ataxic patients, and to 
distinguish it from all the other forms of visual decay. 

With respect, firstly, to the isolated existence of tabelic amaurosis 
during a series of years, that is a fact the reality of which may be 
readily demonstrated, in this vast hospital, by means of observa- 
tions made on a large scale. I believe myself in a position to 
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declare that a great majority of the somen who are admitted into 
these wards, as afflicted with amaurotic blindness, sooner or later 
present, after admittance, more or less manifest symptoms of ataxia. 
Already, in my lectures of 1868, I laid stress on this point, and 
my further observations allow me to confirm what I then asserted 
in reference to this. I might quote numerous cases in support of 
my statement, but I shall content myself with summarising the 
examples which are, in fact, very characteristic. 

1°. Mil—-(Salle St. Alexandre, No. 12), aged 55 years; she 
entered this asylum on account of blindness, in 1855. Disorders 
of vision, accompanied by head-pains, made their appearance in 
1850. (Confined at first to the left eye, they soon invaded the 
right. At the end of a year the blindness was complete. Now, 
it was only in 1860, that is to say, ten years after the outset of the 
phenomena, that shooting pains appeared for the first time. They 
soon became complicated with girdling pains; since then the 
disease has remained almost stationary. However, symptoms of 
motor incoôrdination began to show themselves a few months ago. 

2°. Coud— (Salle St. Charles), also aged about 55 years. At 
the age of 26, that is, twenty-nine years ago, she suffered from 
violent darting pains in the orbit, and shortly after was smitten 
with blindness first in the left eye, then in the right. Three years 
later she was seized with lightning pains in the head and muscles, 
with which gastric crises were associated. The disease since then 
has undergone no aggravation. 

These cases, gentlemen, could be multiplied, if I did not fear to 
weary you. To sum up, Î am much disposed to believe, from what 
I have seen, that amaurotic patients, the cause of whose blindness 
is progressive atrophy of the papilla, are unlikely to escape this 
mevitable law. 

Hence it is of importance to be able to recognise the identity, 
from the beginning, of this affection of the optic nerve which, ten 
or fifteen years after its invasion, shall be followed by ataxia ; in 
other words, to be able, when a case of amaurosis from atrophic 
lesion of the optic nerve is before us, to declare whether ataxia will 
almost inevitably follow, sooner or later, or whether, on the 
contrary, the affection of the optic nerve will remain isolated. 

Let us, then, investigate the characteristics of grey induration of 
the optic nerves, and examine if they be, in reality, almost infallible, 
as we are told. 
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IIT. 


And first, one word concerning the anatomical lesion to whith 
attaches the visual disorder we are about to study. 

To the naked eye the alteration of the optic nerve shows itself 
under the form of a grey induration, whose appearance, in every 
respect, recalls that of spinal fasciculated sclerosis. As a general 
rule, it seems to commence by the peripheral extremity of the 
nerve, and then to extend, in a progressive manner, towards the 
central parts. The optic bands (tæniæ thalami optici) are also 
affected, in their turn, at a given moment, and sometimes even the 
corpora geniculata. Beyond this point all trace of the alteration is 
lost. It is remarkable that this should, as you perceive, follow a cen- 
tripetal course in $he optie nerve, whilst corresponding lesions of the 
spinal nerves follow, on the contrary, a centrifugal course. 

Histological research, in its turn, allows us to recognise new 
analogies between the grey induration of the optic nerves and tabetic 
spinal sclerosis. În connection with this subject it is to be remem- 
bered that the optic nerves are much nearer, in texture, to the white 
substance of the nerve centres than all the other nerves. Thus, we 
find in the optic nerves, as M. Leber has pointed out, stellate con- 
nective cells, and a fibroid reticulum. I should add that the nerve- 
tubes which form them are very fine, very delicate, and conse- 
quently have much analogy with the nerve-tubes of the encs- 
phalon. 

The lesion which constitutes the grey induration is also marked 
in the optic nerve, as in the spinal cord, by the fibrillary metamor- 
phosis of the neuroglia and the concomitant disappearance, first, of 
the medullary cylinder, and then of the axis cylinder. To say which 
of the two phenomena precedes the other is a difficult thing. I 
incline greatly to the belief that, just as in the spinal cord, the 
nerve-tube is affected in the first instance, before the connective 
matrix. In this way we might explain why, in tabetic lesion of 
the optic nerves, the nerve-element undergoes a comparatively 
much more complete and rapid destruction than that which takes 
place in disseminated sclerosis, in which affection the axis cylinders 
do, in reality, persist for a much longer time. The grey induration 
of the optic nerves, in locomotor ataxia, might, accordingly, be 
designated by the name of parenchymatous neuritis. 

However this may be, we cannot yet have recourse to histology 
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for the distinotive characters ; for in this respect there is a very 
great resemblance between the induration oocurring in the optie 
nerve, in consequence of the xewriéis connected with cerebral tumours 
(opéic neurilis), and the grey induration of the same nerve in the 
case of tabetic patients. Let us, then, look for more decisive data 
im clinical observation. 

In the first place, let us describe the ophthalmoscopic characters 
which, in fact, up to a certain point, answer to an anatomical 
demonstration in the living subject. I shall very briefiy remind 
you of the appearance of the optic papilla in the normal state. 

You have not forgotten the somewhat oval form which it presents, 
its well-defined and distinct borders, the eup-shaped depression in 
its centre, finally, the slightly rosy tint which, on the other hand, 
distinguishes its peripheral portion, and which is due to the 
presence of the vasæ propriæ enclosed in the substance of the 
opüc nerve. With respect to the vessels of the papilla, you know 
that they consist of two veins and one artery, the latter much in- 
ferior in volume to the former, and besides, easily identified by the 
diebotomous divisions which it presents. 

Now, here is an account of how all these peculiarities are found 
modified in a case of progressive grey induration. 

The papilla shows no change, neither in its form nor in its 
dimensions ; its borders are still well marked. The vessels remain 
what they were before, only, contrary to what happens in the 
normal state, we can no longer follow them as they pénetrate at a 
certain distance into the substance of the papilla, on which they 
appear to be simply laid. Nothing, mdeed, is noticed radically 
different from the normal condition; but here is the decisive 
characteristic. In consequence of the change of texture which the 
optie nerve has undergone, and, above all, because of the disappear- 
ace of the medullary cylinder, the papilla has ceased to be trans- 
parent ; it strongly reflects the light, on the contrary, and no 
longer allows us to preceive the vasæ propriæ in its substance. I 
follows that it shows no more its normal rosy tint, but, on the 
contrary, a white, chalky colour, of pearly aspect. 

Such, gentlemen, is the characteristic which we must sedulously 
bear in mind, for, that alone, when it is distinctly manifest, is suffi- 
cient to specify tabetic amaurosis and to clear up the situation in a 
decisive manner. Still it is proper not to neglect the functional 
disorders which, also, have an importance of their own. They can, 
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in fact, contribute potently to form the diagnosis, in cases where the 
ophthalmoscopic signs are little marked, by adding more weight 
to the impression made upon the observer.  Besides, amongst . 
these functional derangements, there are some which, even in the 
absence of the ophthalmoscopic signs, cause the nature of the 
disease to be, to a certain extent, pre-judged. 

I will, in the first place, point to the concentric and unilateral 
limitation of the visual field, a functional derangement which is net 
found in optic neuritis, and, in the second place, to the more or less 
marked contraction of the pupils, a striking contrast with what 
takes place in optic neuritis, where the pupils, on the contrary, 
appear dilated. 

We should mention a symptom which, according to certain 
authors (Galezowski, Benedikt), is in some degree specially charac- 
teristic, namely, a peculiar form of achromatopsia thus distinguished - 
1°, loss of perception for secondary colours (1 and 5 of M. 
Galezowskis scale) ; 2°, loss of perception for red and greer, the 
perception for yellow and ê/xe persisting, on the contrary, to ahigh 
degree and for a long time. These signs may already have shown 
themselves very strongly marked, at a period when loss of risual 
acuity is incomplete, and the patient can still read large type. 

I should add that the commencement of these phenomena n one 
eye, and the prolonged localisation of the lesion in this same eye, 
are quite the inverse of what is observed in optic neuritis. Again, 
in tabes, the evolution of visual disorders is, in the imnense 
majority of cases, slow, gradual, progressive ; whilst in optic 
neuritis their invasion often enough happens in an almost suiden 
manner. 

The other functional disorders which it remains for us to notice 
are rather of a kind to obscure the diagnosis; but, on that veæy 
account, they also deserve to be remarked. Such are the cœ- 
tinuous or almost continuous head-pains which are chiefly situste 
in the forehead and at the nape. With these permanent pains are, 
in many cases, associated lightning pains, occurring in paroxysms, 
and occupying the course of the branches of the fifth pair. In 
the paroxysm, the patients complain of feeling as if the globe ef 
the eye were being torn out. 

Apart from the head pains, which are a somewhat common-place 
symptom, the phenomena which have just been described form 
when taken together, an almost characteristic syndroma. They 
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allow tabetic amaurosis to be easily distinguished, for instance, 
from the amaurosis accompanying disseminated sclerosis. 

Embolism of the central artery of the retina gives rise, in the 
long run, to ophthalmoscopic appearances which simulate those of 
the tabetic papilla There are, however, decidedly distinctive 
characters, which you will find set out in special works. The 
sudden invasion, in the case of embolism and the customary coexist- 
ence of hemiplegia and heart disease, will not, besides, leave the 
observer long in doubt. 

I shall only make a passing mention of the lesion of the optic 
nerve which sometimes supervenes in glycosuria and syphilitic 
retino-choroiditis, as being equally capable of producing, to a 
certain point, the appearance of tabetic papillary atrophy. KFinally, 
in general paralysis, we occasionally observe a lesion of the papilla 
which differs in nothing essential from that seen in ataxia ; but we 
have already taken care to point out that tabetic spinal lesions are 
found, m some cases, connected with general paralysis, and this 
drcumstance, perhaps, may explain the frequent occurrence of pro- 
gressive papillary atrophy in diffuse chronic meningitis. 

I confine myself to a succinct mention of these several affections, 
as Î propose to request your entire attention to the objective 
symploms which the alteration of the optic nerve produces, and 
which are known as opéic neurilis or neuro-relinitis, for there, in 
point of fact, is the knot of the situation. 

Undoubtedly, there are analogies, on the one hand, between the 
Concomitant symptoms of #ewro-retinitis and those which accompany 
tabetic atrophy ; and, on the other hand, between the appearance of 
the papilla, which denotes papillary atrophy consecutive on optic 
ueuritis, and that of tabetic amaurosis. But there are likewise 
distingnishing characters for each of them, and the knowledge of 
these characters will enable us to render the diagnosis certain. 


IV. 


In order to attain this object, we must now enter into some 
details, with respect to mewro-relinitis and the circumstances amid 
which it arises. Of these, two deserve particular notice : 

_ 1° (a) Blindness, so common in cases of cerebral tumours, since 
Ib occurs in nearly half the cases (Friedreich and Ladame), appears 
fot the most part to be caused by neuro-retinitis. 
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(8) Meningitis of the base, syphilitic or not, is likewise tolerably 
often the occasion of neuro-retinitis; and, in such cases, the pro- 
gnosis is very different from what it is on the hypothesis of cerebral 
tumours. If we have to do with a syphilitic lesion, in particular, 
the blindness need not be inevitably progressive, and sight may 
persist, at least to a certain degree. 

Authors admit two principal forms of neuro-retinitis. In the 
first place, comes neuro-relinilis par étranglement (Stauungs Papille 
of the Germans, and ‘“’choked disc” of British authors). It is 
anatomically characterised by a frequently enormous tumefaction of 
the papilla, caused by simple congestion with serous exudation. 
This form seems, especially, connected with the existence of intra- 
cranial tumours. According to Von Graefe, the symptoms which 
characterise it result from the augmentation of intra-cranial pres- 
sure. But it appears to be proved that, besides the papilla, the 
nerve itself may be affected throughout its whole extent, and pre- 
sent a certain degree of tumefaction and softening, or even exhibit 
the anatomic characters of inflammatory optic neuritis. This, at 
all events, is what seems to result from the observations of MM. 
Hulke, Albutt, and some others. There would exist, according to 
this, a sort of transition between the two forms of neuro-retiuitis. 

2°. The second of these forms is usually known by the name of 
descending neuro-retinitis. Some ophthalmologists, and Von Graefe 
amongst them, assert that this form is connected, in a special 
manner, with meningitis, and that if it be sometimes associated 
with tumours, from accompanying them, this happens because basal 
meningitis exists at the same time. If it is possible to quote 
three cases of Von Graefe, as mentioned by Mr. Albutt, in support 
of this opinion, we should state that a recent fact, observed in this 
hospital, has occurred to contradict it, or at least to abrogate its 
absolute rule. 

The case is that of the patient Ler—, in whom the symptoms of 
optic neuritis with atrophy of the nerve were observed. These 
lesions were connected with the existence of a sarcomatous tumour 
oecupying the left occipital lobe of the brain. The cerebellar roof 
had been pushed back; the mesocephalon, as well as the optic 
bands and the tubercula quadrigemina, were greatly flattened. 
Well, in this case, in which intra-cranial pressure was evidently 
exaggerated (the hypertrophy and flattening of the convolutions 
leaving no doubt in this respect), and in which probably the 
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choking of the papilla had taken place, at a certain period, the 
optic nerves were grey, atrophied, in one word, sclerosed through- 
out their whole extent. No traces of meningitis existed. 

This sclerous atrophy characterises the second form, or, 1f it be 
preferred, the second degree of optic neuritis. Anatomically, we 
have an interstitial neuritis, with fibrillary substitution, consecutive 
destruction of the nerve elements. The morbid process here 
assumes a more acute course than in the case of tabetic optic 
neuritis ; multiplication of nuclei is more marked, exudation more 
abundant, and there, in short, lies the whole difference. 


V. 

Let us now inquire what are the characters presented to the 
clinical observer by the papilla, in these two forms, or, if you 
please, in these two periods of optic neuritis, and contrast them with 
the characters which distinguish the tabetic papilla. 

A. With respect to the choked papilla nothing can be more 
simple. ‘The papilla, in fact, then exhibits a tumefaction, a swell- 
ing, manifest at the first glance. 

The borders, ill-deffned besides, are, as it were, effaced by an 
exudation apparently spread both over the papilla and around it. 
This exudation is. of a reddish-grey colour. Here and there the 
central vessels are, to all appearance, interrupted. This pheno- 
menon, very marked as regards the veins, is less evident with respect 
to the arteries, which are small in comparison. The capillaries are 
well developed, at least at a certain period. This assemblage of 
phenomena is already very striking ; but the functional symptoms 
also merit observation. I shall confine myself to noticing the 
following features :—Both eyes are usually smitten at the same time, 
the invasion is sometimes sudden, there is no concentric diminution 
of the field of vision; finally, no chromatic modification is re- 
marked. 

B. What now are the characters of optic neuritis, considered in 
its second form? The papilla, enlarged after a manner, shows itself 
with fringed borders, irregular and ill-defined. You would say it 
was surrounded by a sort of cloud. Because of the opacity which 
affects the optic nerve the capillaries and the rosy tint seem 
effaced. The blood-vessels are tortuous and winding, especially the 
veins, which appear interrupted, as if, here and there, they had been 
cut. 
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These are characters, gentlemen, which are never quite effaced, 
and which contrast with the ophthalmoscopic characters assigned 
to the tabetic papilla. As regards functional symptoms, they are 
similar to those of choked papilla. 


VL 


It is not enough to have described the characters which, whether 
functionally or by ophthalmoscopic examination, distinguish éabetic 
alteration of the papilla from that attaching to optic neuritis. It 1s 
indispensable, also, to show, in the living subject, what use we can 
make of these facts for the better advantage of the diagnosis. I 
shall confine myself to one example. 

Quite recently we had two patients, side by side, in our wards. 
One of them, named Deg—, 1 showed to you as a specimen of 
abortive ataxia, with fulgurant and gastric crises, unaccompanied 
by motor incoürdination. The other, named Ler—, succumbed 
a few days ago. The first-mentioned is au ataxic patient, and no 
one can doubt the diagnosis, though the anatomic criterion be 
lacking ; the second had a tumour in one of the occipital lobes of 
the brain. 

But, you will ask me, what connection is there between a tumour, 
occupying the occipital lobe, and a case of ataxia, in its first stage ? 
These are, in truth, two diseases which are not usually mentioned 
together, because they differ by very decided characters. Well, 
gentlemen, it behoves us not to depend too much upon these 
characters ; they may deceive you. And, in point of fact, the 
combination of symptoms in our two patients was such that, for a 
long time, there was great perplexity, and the diagnosis remained 
absolutely uncertain. For me, it is not a thing of doubt that cer- 
tain cases of cerebral tumours, which are of course great exceptions, 
should be connected, clinically, with locomotor ataxia. À statement 
of the two cases, just mentioned, will, however, afford a better 
demonstration than could be got from a lengthy commentary. 

The patient Deg— presents the following symptoms : intense 
remittent cephalalgia in occiput and forehead ; pains in the eyeballs, 
complete blindness on both sides; nearly constant pains in the nape, 
which appear to spread down the entire length of one arm ; fits of 
vomiting constituting true gastric crises and accompanied by exas- 
peration of cephalic pains ; finally, painful fulgurations in all the 
limbs coming on in paroxysms. 
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The symptoms observed in the case of Ler— require a more 
minute description. We find: complete blindness, supervening 
gradually (sudden invasion, you perceive, is nowise necessary in 
optic neuritis) ; intense cephalalgia, occupying the forehead and 
oeciput, well nigh continuous, but liable to be exasperated by 
paroxysms ; acute pains in the eyes, subject to remissions and 
exacerbations ; vomiting coming on in paroxysms, just as in the 
case of Deg—, and occasionally persisting for some days ; finally, 
pains in the extremities. 

These pains, which constitute an exception to the rule I men- 
tioned at the beginning of this lecture, when describing tabetic 
pains, displayed in an unmistakable manner the characteristic 
pecaliarities of shooting pains. Over a score of times, in the notes 
taken down from the sincere description of the patient, and regis- 
tered at the very moment of the paroxysm, we find it stated that 
these pains come on suddenly, like flashes of lightning, that they 
affect but a point, either near the joints (knee or wrist),or on the body 
of the limbs, and that they are accompanied by a sort of starting 
of the members attacked. When exasperation of these pains and 
of the cephalalgia occurs then the paroxysms of vomiting come on. 
In addition to all these symptoms we should add a vertebral pain, 
spreading round the body and simulating the girdle pain. These 
pecaliar pains, so remarkably manifest in our patient, do form an 
absolutely exceptional fact in cases of cerebral tumours. Thus, in 
233 cases M. Ladame mentions twenty-three times the existence of 
rheumatoid pains in different parts of the extremities. Undoubtedly, 
it is but very rarely that these assume the character of fulgurant 
pains; nevertheless, this author, though not indeed emphasising it, 
points out the presence of more or less acute pains, recurring in 
paroxysms, and flitting frequently from one point to another. 

However that may be, this singular complicalion is established 
in a peremptory manner, were it but by the case of Ler— alone. 
And to account for it, you cannot appeal to some tabetic complica- 
tion, for the posterior columns, which were carefully examined at 
the autopsy, have been found perfectly healthy. 

Well, then, gentlemen, with such a case, and in all probability 
cases of this kind will occur again, is not the question of diagnosis 
a most embarrassing one?  Allow me also to inform you, in order 
to add to the interest of the situation, that in the tumour case there 
was titubation, whilst in the ataxic case there was no trace of it. 


46 CLINICAL FACTS. 


Nov, in this diffculty, the ophthalmoscopic art came to give us 
its decisive aid. I place before your observation two drawings, done 
after nature, which I owe to the kindness of M. Galezowski: one 
of them represents the papilla of Deg—, and you can recognise in 
it all the characters of the fabefic papilla ; the other shows the 
papilla of Ler—, where atrophy, consecutive on optic neuritis, 15 
seen with all its distinguishing signs. 

After that examination all difficulty ceased immediately. It 
became evident that Ler— was affected by cerebral tumour, as the 
autopsy bas verified ; with respect to Deg— she is ataxic. The 
necropsy some day will decide, and justify us, I have no doubt. 

This example, chosen from amongst so many others, will suffice, 
I hope, to bring out, before your eyes, the interest pertaining to 
ophthalmoscopio study in the clinical observation of diseases of the 
nerve centres. Consequently, gentlemen, I could not too strongly 
recommend you to seek in the application of Helmholtz’s mirror 
the invaluable assistance which it is capable of yielding in such 
circumstances. Cases abound in this hospital, and, in a very short 
time, you will be able, with a little practice, to put yourselves abreast 
of the fundamenta]l facts. 

M. Galezowski is good enough to give us his assistance, and offers, 
by means of the special instrument which he has invented, and which 
renders demonstration so much more easy, to render evident to all 
of you those particular facts upon which I have dwelt thus minutely 
to-day. 











LECTURE IV. 


ON SOME VISCERAL DÉRANGEMENTS IN LOCOMOTOR ATAXIA. 
ARTHROPATHIES OF ATAXIC PATIENTS. 


SuMMARY.— Disorders of the genilo-urinary organs.  Frequent 
desire to miclurate ; satyriasis ; rectallenesmus.  Oculo-pupil- 
lary symploms. Permanent acceleration and dicrotism of the 
pulse. 

Arthropathy of ataric patients : ils frequency. Cases. 
This arthropathy is developed at a but sliyhtly advanced period 
of the spinal disease. Prodromes. Phases of ataxic arthro- 
patky. Joints attacked. Its special characters. Diagnosis 
between the arthropathy of atazic patients and dry arthritis. 

Anatomical lesions. Arthropathies conseculive on affections 
of spinal origin. Mechanism of production of ataxic arthro- 
pathies. Lesions of the anterior cornua of the grey substance. 
Desideratun. 


GENTLEMEN,—Ît is my intention to terminate, this morning, 
the history of those anomalies which are most commonly met with 
in the first period of progressive locomotor ataxia. 


I. 


In one of our last meetings, Î spoke to you concerning the 
gastric crises, and I showed you the important diagnostic part 
which this phenomenon plays, when combined with certain cephalic 
symptoms, such as cephalalgia and amaurosis from grey induration 
of the optic nerve. It is proper, in connection with these gastric 
crises, to mention some other viscera{ affections which may also 
coexist alone with the lightning pains, in the period named after 
them, 

A. Thus, it is not an exception to find, during a fulgurant attack, 
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that certain disorders of the genifo-urinary organs supervene, which 
have an importance of their own. Such are: 

1°. Frequent desire to micturate, with painful emission of 
urine. 

2°. Satyriasis, on which Trousseau laid stress ; —sexual disorder, 
of this class, has scarcely been observed except in the male. 
The symptoms which characterise it in the male consist in frequent 
and incomplete erections, with premature emission, &c. Analogous 
phenomena may also be manifested in the female, as M. Bouchard and 
myself have pointed out. We have found them especially marked in 
the woman, named Bar—, whom we observed during a long time 
in La Salpêtrière, and who, on the occurrence of fulgurant crises, 
often experienced voluptuous sensations, similar to those of coition, 
and accompanied by an abundant vulvo-vaginal secretion. 

3°. The rectum may also be affected by singular sensations. We 
shall here again refer to the case of the patient, M. C—, of whom 
we have already spoken; even before the shooting pains had made 
their appearance, he, from time to time, experienced sudden sensa- 
tions in the anus and rectum, which he compared to what would be 
caused by the forcible thrusting of a long voluminous object into 
the rectum. These sensations supervened suddenly and disappeared 
rapidly. At times, a need of expulsion was likewise felt, which 
was followed by repeated involuntary evacuations of fæces. This 
kind of painful spasm of the intestine existed in this patient for 
nearly eight months before the pains in the extremities began to 
appear. 

You will readily understand what interest these epiphenomens 
may acquire, in certain circumstances where diagnosis has remained 
uncertaln. 

B. There is some reason to suppose that the great sympathetic 
plays a part in the production of these viscera/ crises, as, for 
brevity”s sake, Ï shall call them ; and this is, perhaps, the place to 
point out to you certain other phenomena where the great sym- 
pathetic is clearly at work. I mean the ocw/o-pupillary symptoms 
mentioned, for the first time, I believe, by Dr. Duchenne (de 
Boulogne). Participation of the cervical sympathetic is in question 
here. 

From the first period of the ataxia it is common to find a pupil- 
lary inequality, and, on the same side with the more contracted 
pupil (myosis), there occasionally are phenomena which revesl 
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the paralytic state of the vaso-motors : the cheek is red; the eye, 
which is injected, presents a sort of chemosis ; finally, there is a 
relative increase of temperature. During the fulgurant attack, the 
contracted pupil dilates, and the signs of vaso-motor paralysis 
momentarily disappear. 

c. Beside these phenomena I shall place the permanent accelera- 
lion of the pulse which, as I have shown, is frequently found in 
ataxic patients (90—100), and the habitual dicrotism to which 
M. Eulenberg has called attention. 

Finally, we must mention the genuine fever which, at the onset 
of the ataxia, sometimes accompanies the fulgurant crises, as Ï 
bave many times remarked (in B—”s case in particular), and to 
which testimony is likewise borne by Dr. Finckelburg, director of 
the bydropathic establishment of Godesberg, and Professor Rosenthal, 
of Vienna. But, I cannot deal lengthily with these different 
phenomena which, however, have an interest of their own. I 
desire, at present, to insist upon an affection, whose existence I 
have pointed out, and which I am accustomed to designate, in 
order to prejudge nothing, by the name of arthropalky of atazxic 
patients. 


IL. 


To my mind, and I hope to make you share my way of looking 
at it, we have here one of the manifold forms of spinal arthropathy. 
What is spinal arthropathy, some amongst you may ask? I'have 
proposed to designate by this name a whole group of articular 
affections, which appear to depend directly on certain lesions of the 
spinal cord, with which, consequently, they should be connected 
as symptomatic affections. The irritative lesions of the spinal 
cord, especially those which occupy the grey substance, react 
sometimes, you are aware, on the periphery, and determine various 
nutritive disorders, either in the skin or in the deeper parts, such as 
the muscles. ‘The bones and articulations do not appear to escape 
this law. It follows that the arthropathies of locomotor ataxia 
would be, according to my judgment, one of the forms of these 
articular affections, developed under the more or less direct influence 
of lesion of the spinal centre. 

Here, it may not be useless to make you remark that all the 
articular affections which supervene, in a patient attacked with 
locomotor ataxia, do not necessarily come within the following 
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description. Thus, it is not rare to see nodose rheumatism, common 
dry arthritis, coincide with ataxia. Then, and on this point I 
would insist, these rheumatic affections show themselves with their 
accustomed symptoms. Ataxic arthropathy, on the contrary, is 
evolved with clinical characteristics, altogether its own, as you 
will soon see, which cause it to constitute a really distinct disorder. 

I would also add that there is no question here of an extremely 
rare and exceptional phenomenon. I can show you five examples of 
these arthropathies in about fifty ataxic patients, whom I know in 
this refuge. Five cases in fifty, is already a respectable number. 
Taking my own experience, Î have observed this complication of 
ataxia, perhaps thirty times, in private practice and in hospitai. 
Abroad, also, Drs. Albutt in England, Mitchell in America, and 
Rosenthal in Vienna, have recorded analogous instances.! 

Let us first, gentlemen, consider the clinical side of the question. 
My friend, M. Ball, to whom several important works on this 
question, are due, proposes to distinguish in ataxic arthropathy : 
1°, early development, and, 2°, late development. In my opinion, 
the arthropathy in question is always an early phenomenon, that 
is, a phenomenon of the initial period of the spinal disease. To be 
more precise, Î will say that, in the natural evolution of the 
disease, it occurs, generally at all events, at an intermediate 
epoch, between the period termed prodromic and the period 
of incoürdination. If the affection sometimes appears at a late 
epoch, as may certainly occur, it always shows itself in the 
upper extremity, in the shoulder, elbow, or wrist. Now, you 
know that posterior spinal sclerosis may be quite recent in the 
superior regions of the cord, when it is already very old in the 
dorso-lumbar region. Remark, gentlemen, the date of this mani- 
festation, constant and regular s0 to speak, in the course of the spinal 
disease, for there we find a preliminary argument of some weight 
in favour of the special, not to say, the specific, nature of the 
articular lesion Î am speaking of. In order that you may 
thoroughly realise how this affection presents itself for observation, 
permit me briefly to describe a few cases. 

1 The question of the arthropathies of ataxia was recently brought before 
the Medical Society of Berlin (3oth October), in connexion with a case pre- 
sented by Dr. Ponfick, noted in the wards of Dr. Westphal. See ‘ Berlin 
Klin. Wochenschrift, No. 46, 25, November, 1872; No. 47, 2nd December : 


see also, same journal, No. 53, note by Professor Hitzig: ‘“ Einige Bemer- 
kungen über die Frage nach dem Ursprung der Arthritis deformans.” 
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First case.—M. B— had, m 1860, attacks of lightning pains. 
In 1866, one morning, on awaking, be was greatiy astonished to 
see that, without the slightest forewarning, his left knee, the upper 
part of his leg, and the lower part of the thigh, on the same side, 
had been invaded by a painless, but very considerable swelling. 
M. Nélaton, being consulted, recognised the presence of liquid in 
the synovial cavity. At the end of a few days, cracking sounds 
were noticed in the joint. Five or six months after, all had 
returned to the normal state. Now, remark this peculiarity,—at 
the time of this occurrence, there existed no sign of motor inco- 
ürdination. The legs were not flung out, and no mechanical cause 
had intervened. Motor incoürdination did not show itself until 
1866. Later on, in 1870, the ataxia having advanced, the articular 
affection had, on the contrary, disappeared without leaving any 
trace. 

There, gentlemen, you have a fine specimen of the earg and 
bexign form of the disease. 

Second case.—À provincial apothecary, who came to consult me 
hist year, experienced its invasion at a still earlier period ; for the 
arthropathy, which here also affected the knee, had come on with the 
ürst crises of shooting pains. And, precisely as in the last case, the 
affection is not now discernible by any sign, and the incoürdination, 
though very evident, is, nevertheless, not very marked, since it allows 
the patient to devote himself, with ardour, to botanical excursions. 

Third case. —The history of Dr. X— which I related to you, in 
speaking of gaséric crises, resembles also that of M. B—. Ata 
period, when the disease was symptomatically constituted by attacks 
f shooting pains and gastric crises only, Dr. X— became 
arare of the existence of a hydarthrosis of the knee, with general 
swelling of the extremity, supervening without cause appreciable— 
such are his own words. There was no local pain, and it was 
possible for him to walk, although with a little difficulty. The 
incoërdination did not begin to show itself until five or six months 
ter; it was then I saw the patient. The knee still contained à 
small quantity of fluid, and the member, which remained voluminots, 
presented a kind of engorgement, of induration rather than œdema. 

Fourth case.—I shall here recall the patient Aub— whom Î 
showed to you, and who, also, had gastric crises and lightning P#7%; 
and walked, without incoërdination, when a swelling super ve” e° _ 
the right hip, which caused her to be adinitted into the SU'B&: 
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wards. The left hip was invaded at a later period, when this 
woman was in our halls and we were able to assist at the develop- 
ment of this second arthropathy. It was posterior to the appear- 
ance of the arthropathies that the phenomena of incoôrdination 
manifested themselves in each of the extremities. 

The patient furnishes us with a relatively rare example of a 
tabetic arthropathy affecting the hip-joints. I believed for a long 
time, and very wrongly as you see, that this articulation was 
always spared in such cases. She furnishes us, on the other hand, 
with an example of the malignant form, that is, a form characterised 
by rapid disorganisation and luxation of the joint. It is proper to 
contrast this example with the first three cases which, I repeat, 
belong to the benignant form that may terminate in cure. 

Fifth case.—A patient, named Mén—-, in whom I had for the 
first time noticed gastric crises of a well-marked character, presents 
a typical arthropathy of the shoulder (of all the joints of the 
upper extremity, the shoulder is the most frequently affected). 
Mén— for many years had been confined to her bed, and the 
incoürdination was little noticeable in the superior members, when 
one morning, after a paroxysm of lightning pains, she called our 
attention to the pathognomonic tumefaction of the shoulder and 
the whole extremity. We found an enormous hydarthrosis, with 
swelling of the entire limb, and in spite of that, the patient did not 
complain of any pain; the rectal temperature had not risen; the 
pulse as usual, was 100°!. At the end of a few days, we could 
easily perceive the existence of strong cracking sounds in the joint. 
M— then informed us that she had noticed them during the 
seven or eight days preceding the outset of the tumefaction. The 
swelling passed away pretty rapidly, and, soon after, a luxation of 
the shoulder backwards took place. 

This case belongs, of right, like the previous one, to the de- 
structive form of arthropathy, since there is dislocation of the joint. 

Another point of this case now deserves to be remarked upon, I 
mean the absence of pain and febrile reaction. Without forming 
an absolute rule, the absence of those symptoms is almost constant. 

It was necessary to make this qualification ; as, in fact, a patient 
of the Hôtel Dieu, who formed the subject of an interesting clinical 
lecture delivered by M. Ball, constitutes an exception to the rule. 

1 Frequency of the pulse, without fever, is a common thing in ataxic 
patients. 
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Sixth case.—After having noticed, for some days, the existence 
sf cracking sounds in the left shoulder, this man observed the 
:ppearance, in one nights time, of a tumefaction of the entire 
apper extremity, of such volume that this member was nearly 
Jouble the size of the other.! Besides acute pain of the affected 
Jarts, a very marked elevation of the temperature (40° C.) was 
observed. 

I shall not dwell on a great number of other cases of arthropathy, 
which it has been my fortune to observe, in ataxic patients. How- 
ever, before closing this enumeration, I should mention to you, in 
passing, that in M. Balls patient, the development of a zona was 
noticed, whilst the swelling still persisted. This complication is 
well calculated to demonstrate at least the neuropathic, if not the 
spinal origin, of the affection. 


IIT. 

I shall confine myself, gentlemen, to this summary exposition, 
which suffices, indeed, to make you familiar with the principal 
aspects of the arthropathy. 

A. To sum up: without appreciable external cause, without 
blow or fall, apart from any traumatic accident whatever, the local 
affection appears. At this moment the incoôrdination is not yet 
marked, the patients do not /fi#g about their legs, in a disorderly 
manner. Î must insist on this detail, because it answers an 
objection made by Herr Volkmann, which has been repeated by 
other surgeons, who refuse to see, in the arthropathy of ataxic 
patients, anything else than a traumatic arthritis caused by the 
mode of locomotion peculiar to these patients. 

Nor can you invoke, here, either the influence of cold, or a 
diathetic state, gout, rheumatism, &c., to account for it; the 
articular affeetions due to these causes, have, moreover, a totally 
different physiognomy. 

B. This arthropathy is developed at a Out slighily advanced 
period of the spinal disease, and most commonly when its sympto- 
matology is limited to the lightning pains. The incoôrdination, it 
is true, does not generally make its appearance when the arthropathy 
has occurred. Thus it has, as you observe, its place marked for it 
in the regular succession of the symptoms of locomotor ataxia. 

c. The arthropathy 1s produced, generally, without prodromes, 

1 “ Revue photographique des Hôpitaux de Paris,” 1871, p. 289, 


54 SYMPTOMS OF THE ARTHROPATHY. 


if we except, however, those cracking sounds which we find men- 
tioned in a certain number of cases (Buj—, Lel—, Mén—, &c.). 

8. Most usually, the first phenomenon discernible is extreme 
tumefaction of the entire member, no previous difficulty in its 
movements having existed. This tumefaction is formed—1°, by a 
considerable hydarthrosis ; 2°, by an engorgement which, in the 
majority of cases, presents a hard consistence, and in which the 
ordinary symptoms of œdema are not generally very marked. 

This arthropathy is not commonly accompanied by fever, or by 
pains ; these symptoms are only exceptionally recorded on the 
notes. 

At the end of some weeks, or of some months, the swelling dis- 
appears and then all returns to the normal state (enignant form); 
sometimes, on the contrary, serious disorders remain in the joints, 
crackings, dislocations, answering to a wearing down of the osseous 
surfaces, and various luxations (#alignané form). In spite of these 
profound lesions, the member affected by arthropathy may still 
serve for prehension, if it be the upper extremity ; or for walking, 
if the hip and knee be the articulations affected. Naturally, this 
partial freedom of motion diminishes if the incoürdination makes 
progress, or the luxation becomes exaggerated. 

r. With respect to the question of frequency, the order of pre- 
ference begins with the knee, then comes the shoulder, next the 
elbow, the hips, and the wrists. But the small articulations are not 
always spared, as we might show by quoting some examples. 


IV. 


Such, gentlemen, is the symptomatic picture which the arthro- 
pathy of ataxic patients usually presents. Well, then, I ask 
whether there is anywhere to be found, in the domain of pathology, 
an affection which corresponds exactly to this description. 

This is a matter of dry artbritis, Î am told, whenever I defend the 
autonomy, or at least the speciality, of the arthropathy of ataxia; 
and it is six years since I undertook this defence. I do not dispute 
that dry arthritis is in question ; but, by its clinical characters, I 
maintain that this dry arthritis is quite special, and does not fall 
under the common law. HRather let us see what we shall be told 
by a comparison of the symptomatology of ataxic arthropathy, such 
as [have sketched for you after nature, with the classie description 


DIFFERENTIAL DIAGNOSIS. 565 


# dry artbritis, the substance of which I shall borrow from a recent 


_ md jet esteemed work.! 


a 


7, 


se 


. 1° Barely, we are told, does the quantity of fluid augment in 
EE pe joint affected by dry arthritis. Now, this augmentation of fluid 
: spears to be constant in our arthropathy. 

2°. Sometimes, it is true—that is to say, as an exception to the 
” foregoing rule—the effusion is considerable, and extends beyond the 
Fjoint ; now, what is the exception in dry artbritis is, on the con- 


FF .. try, the rule in ataxic arthropathy. 


_* 
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3. The dislocation of the joint, which is very rare in dry 


2!" arthritis, is very frequent in locomotor ataxia. 


4°. The hip-joint is principally affected in dry arthritis; the 
shoulder-joint takes only third or fourth place; in ataxic arthro- 
pathy the knee and then the shoulder are preferably attacked, whilst 
the hip-joint is only third or fourth in order. 

5. The course of dry arthritis is necessarily progressive ; it 
never retrogrades. Well, ataxic arthropathy may retrograde, and 


even be cured, when the organic disorders have not advanced too 


far, as has been demonstrated by some of the examples which I have 


 mentioned. 


6°. We are told that in the immense majority of cases the mono- 
articular form of dry arthritis has been caused by a traumatic lesion 
—an intra-articular fracture. I believe, indeed, that the fact is 80. 
Bat our spinal dry arthritis, which is often mono-articular, acknow- 
ledges no such cause; it is not possible to appeal here to a trau- 
matic injury, nor to an intra-articular fracture. 

7°. Finally, let us add, as a last characteristic, that the first 
symptoms of ataxic arthropathy appear suddenly and unexpectedly, 
whilst in dry arthritis (still according to the standard description) 
the symptoms manifest themselves, and become aggravated, in a 
slow and progressive manner. 

These differences noted, I am the first to aeknowledge the analogy 
existing as regards the cracking sounds, the osseous tumefactions, 
&c. But I desire also to demonstrate what special features are to 
be found in the evolution, the concatenation, and the character of 
the symptoms ; in short, to bring into the foreground the indubi- 
table relationship which exists between our arthritis and the spinal 
affection—a relationship which presents this noteworthy character in 
particular, that the articular affection supervenes at a well-deter- 

1 Foilin et S. Duplay, ‘ Traité élémentaire de Pathologie externe,” t. ii, p. 36. 


56 PATHOLOGICAL ANATOMY. 


mined epoch in the evolution of the spinal disease. Let us accept 
the analogies, but let us not forget the very striking differences 
which are made manifest by the comparison. 

V. 

It is proper now, gentlemen, to examine what information is 
supplied us by pathological anatomy. Undoubtedly, in cases of old 
standing, when the articular surfaces, worn and deprived of carti- 
lage, have continued to move on each other, the limbs being still 
made use of more or less imperfectly, the signs observed are those 
of dry arthritis: to wit, eburnation and deformation of the articular 
surfaces, deformation of the osseous extremities, bonyÿ burrs and 
stalactites, foreign bodies, &c. 

There are, however, two points to which I must request your 
attention : 

1°. The predominance of wearing away over the production of 
bony burrs in recent cases. Compare, for instance, the humerus 
which I show you (fig. 6), and which comes from an ataxic patient, 


L. 


F16. 6.—Superior extremity of a healthy humerus and of a humerus offering 
the lesions of ataxic arthropathy. 

who succumbed two months after the commencement of the arthro- 
pathy, with the plate of Adams’s work, representing the lesions of 
scapulo-humeral dry arthritis, and you will comprehend what 
reasons I have for insisting on this. 

2°. I shall mention, in the second place, the frequency of true 
luxations, which are, to some extent, the rule in ataxic arthropathy, 
when the articulations admit such displacement—in the shoulder, 
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for instance—while they are only exceptions in common dry 
arthritis, in which they are usually apparent, and not real. 

On the whole, anatomically speaking, our arthropathy is included 
within the group of dry arthritis. To that I have no serious ob- 
jection to make ; but will it be asserted that this anatomo-patho- 
logical classification advances the matter much? If before your 
eyes were placed, as an anatomical specimen, an articulation pre- 
senting all the signs of arthritis with sero-fibrinous or purulent 
exudation, you would immediately indicate it by the denomination 
of pæralent arthritis, which I have just employed, and histology 
would change nothing in this altogether local and anatomical dia- 
gnosis. But would this completely resolve the problem? Evi- 
dently not, for the arthritis might have been, during life, one of the 
symptoms of rheumatism, of scarlatina, of glanders, or of purulent 
infection (pyæmia), &c. 

The same thing holds good, gentlemen, with reference to dry 
arthritis, which is often only a manifestation of nodose rheumatism, 
of tophaceous gout, or one of the lesions of Heberden’s disease ; as 
it may also be, finally, in some cases, the result of a quite external 
traumatic cause. 

An anatomical examination, even with the assistance of the most 
advanced histology, cannot supply everything ; its rôle is great, in 
truth, but not predominating, and, in pathology, to notice this only 
aspect is to commit that error in reasoning which, in the scholastic 
language of philosophy, is called an incomplete enumeration. 


VI. 


Notwithstanding the anatomical characters which connect it more 
or less closely with the standard type of dry arthritis, the artéro- 
palky of atazia remains no less a distinct variety, because both of 
the originality of the symptomatic group which it presents, and of 
its evident relationship with locomotor ataxia, of which, as an 
€piphenomenon, it really forms a part. 

We have now to seek for enlightenment as to the cause of this 
relationship. If the solution of this problem be difficult, it is not 
impossible, I think, to supply it, at least partially. 

In the first place, Î would utilise our knowledge of the fact that 
the existence of joint-affections, more or less subordinated to a 
protopathic lesion of the nervous system, is not, by any means, an 
exceptional phenomenon. Î indicated this, when 1 told you that 





58 PATHOGENY. 


in my opinion, the arthropathy of tabetic patients constitutes a 
genus in the class of spinal arthropathies. 

A. Again, we are to-day well acquainted with the articular affec- 
tions which result from lesions of the peripheral nerves in the same 
way as herpes, glossy skin, rapid muscular atrophy, and so many 
other trophic disorders of the same kind. The observations relating 
to wounds received in battle, which were noted by Dr. Weir 
Mitchell, during the American war, and published anew in a recent 
work,! are very instructive, in this respect. 

B. You are acquainted, likewise, with those singular articular 
affections which become developed in limbs smitten with hemi- 
plegia, owing to hæmorrhage or ramollissement of the brain, at a 
certain period of the disease, and which come anatomically under 
the description of acute or subacute arthritis. 

c. But, to speak only of what specially concerns the spinal cord, 
I believe I can declare that there is, perhaps, not one of the 
morbid forms to which it is subject which may not provoke, in 
certain circumstances, an articular affection manifestly correlated 
as a symptom of the lesion of this department of the nervous 
centres. 

We observe these arthropathies especially: —1°, in paraplegia from 
Pott’s disease ; 2°, in acute myelitis; 3°, in certain cases of tumours 
primarily occupying the spinal grey substance (Gull) ; 4°, in certain 
cases of lesions of the grey substance determining progressive 
muscular atrophy (Rosenthal, Remak, Patruban) ; 5°, but the case in 
which it is most easy to demonstrate the connexion which exists, 
according to my opinion, between the spinal lesion and the articular 
affection is that of traumatic lesions affecting the spinal cord. I shall 
confine myself to two examples in support of what I have stated. 

In a case, related by M. Viguès, there was a wound of the left 
lateral half of the spinal cord caused by a blow with a sword. Left 
hemiparaplegia followed, with preservation of sensibility on the side 
affected. About the twelfth day, tumefaction of the entire left 
extremity was observed, and then an arthropathy of the left knee. 
Finally, two days later, a bed-sore made its appearance over the 
right lateral portion of the sacrum and nates.* 


1 S. Weir Mitchell, ‘ Injuries of Nerves and their Consequences, Phila- 
delphia, 1872. 

2? For further details, see Charcot, ‘ Lectures on Diseases of the Nervous 
System,” pp. 79 eé seg, New Sydenbam Society. 


PATHOGENY. 59 


These phenomena might be considered as only constituting a 
simple coincidence if they were not all seen to be reproduced, with 
admirable regularity, in other analogous cases. Such, in particular, 
is that observed by MM. Joffroy and Salmon, of which the follow- 
ing is à suMmary. 

À man was stabbed with a poignard which wounded the left 
lateral half of the cord. À few days afterwards there supervened, 
in succession, complete motor paralysis of the left inferior extremity ; 
diminution of electric contractility in all the muscles of this limb, 
indicating rapid and profound nutritive suffering ; eschars occupying 
the right nates (:. e. of the side not paralysed as regards motion), 
although the patient lay fairly on his back ; finally, an arthropathy 
of the left knee, in all things similar to that of M. Viguès 
patient.! 

Thus, without any appreciable determining cause, there was here 
produced an articular affection of an acute type appearing constantly 
a few days merely after the spinal lesion, and accompanied by other 
trophic disorders, such as bed-sores, modifications of the electric 
properties of the muscles—trophic disorders which had all evidently 
the same origin. Have we not, then, gentlemen, sufficient elements 
to establish that the cord is, under these circumstances, the great 
motor agent of the symptoms ? 

The artkropatky of ataxic patients would be, in the chronic state, 
the representation of the articular affections of an acute type which 
show themselves after acute or subacute spinal lesions. 


VII. 

We should now pause to seek what may be the mechanism which 
presides over the development of these arthropathies, and what, in 
particular, is the region of the spinal cord the alteration of which 
determines the articular lesion ; for, manifestly, all the regions of 
the spinal centre cannot be indiscriminately arraigned. Reverting 
to locomotor ataxia, where this question has been especially studied, 
it is clear that, à priori, the arthropathy could not be referred to the 
common and trite lesion of the posterior columns. We must look 
elsewhere. 

By analogy with what takes place in muscular atrophy, and in 
infantile paralysis where the muscular trophic lesion is evidently 
linked with an alteration of the anterior cornua of the grey sub- 


1 Charcot, loc. cit., p. 85. 
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stance, Ï had supposed that this same region of the grey substance 
might also be the starting-point of our articular lesion. One fact, 
observed with M. Joffroy, may be adduced in support of this suppo- 
sition. The same may be said as regards two other cases, studied 
with MM. Pierret and Gombault. I should add that a certain 
degree of muscular atrophy in the affected member is frequently 
remarked, as a concomitant symptom of the arthropathy, another 
circumstance which seems to designate the anferior cornua as the 
particular seat of the spinal lesion. I feel, however, bound to add 
that, in a quite recent case of tabetic arthropathy, in spite of 
patient investigations, no atrophy of the anterior cornua on the side 
corresponding with the articular affection was to be discerned, on a 
level with the points where it had been found in the previous cases. 
On the other hand, in this case, the spinal ganglia were very 
voluminous, being evidently altered. It might be, therefore, that 
they were called upon to play a part in the production of these 
arthropathies. As regards the peripheral nerves, it was ascertained 
that in the latter, as in the former cases, no appreciable alteration 
was presented by them. On the whole, the question relative to the 
precise seat of the spinal lesion remains yet to be decided, and 
requires new investigations. However, the subordination of the 
articular to the spinal affection remains not the less well established, 
I believe, by the weight of the evidence which I have just laid 
before you. 

Notwithstanding the desideratum which I have noticed above, 
I would recommend, gentlemen, to your close attention, the arthro- 
pathy of ataxia as a pathological and clinical fact of genuine worth. 
Âs regards the first point, we have here an element for the solution 
of an interesting problem of pathological physiology. Clinically, you 
will learn to know an affection which, if you take up the right 
point of view, may contribute to elucidate the diagnosis and to 
avoid deplorable errors. How often have not I seen persons, not 
yet familiar with this arthropathy, misunderstand its real nature, 
and, wholly preoccupied with the local affection, even absolutely 
forget that behind the disease of the joint there was a disease 
far more important in character, and which in reality dominated 
the situation —sclerosis of the posterior columns. 

I have done, gentlemen, with the considerations which Î desired 
to lay before you in reference to locomotor ataxia. My intention 
could not be to relate the complete history of this affection ; I 
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have always wished to treat the subject episodically, attacking the 
most significant and least known points. Those of you who are 
not already versed in the knowledge of nervous diseases may, how- 
ever, recompose this classic picture by referring to the numerous 
descriptions which have been made in these latter times, and I can- 
not too earnestly recommend them to recur frequently to that given 
by Dr. Duchenne (de Boulogne), for, after all, it remains ever-the 
best. 

There is one point which I should, nevertheless, have wished to 
develop a little, if time permitted. I allude to the question 
of treatment. But, at this hour, there is in that domain but one 
really new aspect worthy of detaining us. Î mean the therapeutical 
application of continuous electric currents. This is a subject 
all the more deserving of your interest, because the application 
of continuous currents is recommended not alone in the treatment. 
of ataxia, but also in that of mauy other chronic diseases of the 
spiual cord. Marvels are related with respect to this method 
beyond the Rhine. What are we to think of these accounts? 
As yet I know not, for lo appreciate them at their just value, one 
should be specially versed in these matters. Happily, a favorable 
opportunity is offered to us. M. Onimus, who, being indisput- 
ably competent, has with great zeal devoted himself during a year 
in this hospital to galvanic electro-therapeutical investigations, 
has been good enough to promise that on next Saturday, at our 
usual time of meeting, he will take my place, and in my stead will 
indicate in a lecture, in a different manner from what I could, the 
principles which should control the use of this agent. I cannot too 
earnestly, gentlemen, invite you to come to hear him.! In eight 
days, Î shall resume the course of my conferences, when I shall 
treat of the symptoms which result from slow compression of the 
spinal cord. 


1 The lecture of M. Onimus was published in the ‘ Revue photographique 
des Hôpitaux de Paris,’ 1872. 


LECTURE V. 


ON SLOW COMPRESSION OF SPINAL CORD. ANATOMICAL 
PREFACE. 


SUMMARY. —S/ow compression of cord due lo various ciuses: im- 
Portance of its study. 

Causes of compression.—Tumours of the cord: glioma, 
lubercle, sarcoma, carcinoma, gumma, kystic dilatation of the 
cord. 

Tumours primarily developed in the meninges.—Sarcoma, 
Psammoma, echinococci, inflammatory neoplasias (internal 
pachymenïingilis, hypertrophic pachymeningitis). 

Morbid productions formed in the cellulo-adipose tissue of 
the rachis.—Carcinoma, sarcoma, hydatic kysts, abscess. 

Fertebral lesions.—Syphilitic kyperostoses, dry arthritis, 
Pott’s disease : mechanism of compression of the cord. Cun- 
cerous vertebral disease.  Painful paraplegia of cancerous 
patients. 


I. 

GexrLeMEN, —There exists a peculiar form of paraplegia whicli 
results from the slow compression that the spinal cord may suffer 
In various points of its course within the rachidian canal. The 
Organic lesions which are capable of leading to this result are very 
diférent in kind. Thus, for instance, we find inflammatory neo- 
plums, cancerous, sarcomatous, or tuberculous tumours, syphilitic 
products, even parasitical growths, &c. 

Clinically considered, these lesions, howsoever varied as regards 
their origin, should be brought together at least for an instant. 
For, indeed, the phenomena which they occasion by interrupting 
the course of the nerve-fibres in the cord, often constitute the first 
“Yüptoms which strike the attention of the physician, and, given a 
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LECTURE V. 


ON SLOW COMPRESSION OF SPINAL CORD. ANATOMICAL 
PREFACE. 


SUMMARY.—S/ow compression of cord due lo various causes: im- 
portance of its study. 

Causes of compression.—Tumours of the cord; glioma, 
lubercle, sarcoma, carcinoma, gumma, kystic dilatation of the 
cord. 

Tumours primarily developed in the meninges.—Sarcoma, 
psammoma, echinococci, inflammatory neoplasias (internal 
pachymentingilis, hypertrophic pachymeningitis). 

Morbid productions formed in the cellulo-adipose tissue of 
the rachis.—Carcinoma, sarcoma, hydatic kysts, abscess. 

Vertebral lesions—Syphilitic hyperostoses, dry arthritis, 
Pott's disease : mechanism of compression of the cord. Can- 
cerous vertebral disease.  Painful paraplegia of cancerous 
patients. 


I. . 

GENTLEMEN, —There exists a peculiar form of paraplegia which 
results from the slow compression that the spinal cord may sufler 
in various points of its course within the rachidian canal. The 
organic lesions which are capable of leading to this result are very 
different in kind. Thus, for instance, we find inflammatory neo- 
plasms, cancerous, sarcomatous, or tuberculous tumours, syphilitic 
products, even parasitical growths, &c. 

Clinically considered, these lesions, howsoever varied as regards 
their origin, should be brought together at least for an instant. 
For, indeed, the phenomena which they occasion by interrupting 
the course of the nerve-fibres in the cord, often constitute the first 
symptoms which strike the attention of the physician, and, given a 
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paralysis, it becomes a question for him to trace it up to the 
organic cause which provoked it. 

It is to this kind of paraplegia that Ï purpose consecrating our 
conferences of this and the following days. However, before 
describing to you the particular symptoms which reveal its presence 
during life, it seems to me indispensable to compare together the 
many organic lesions which occasion 1t, as regards their patho- 
logical anatomy and physiology. For, gentlemen, the effects of 
slow compression on the spinal nerve-centre vary but little, save 
as respects the region of the centre involved, and, apart from this 
circumstance, they always show themselves nearly identical, what- 
ever may be the cause which determined the compression. Hence, 
is not in this direction that we should generally seek for the 
revelation of distinguishing signs. 

But, on the one hand, before they begin to affect the cord in the 
natural course of their evolution, and, on the other, in the very 
time when they determine a more or less effective compression of 
this organ, the lesions in question often have an anatomical and 
clinical history peculiar to themselves. Now, it is this history, 
above all, which it will be necessary to consult in order to find 
the characters which permit us to ascend to the source of the 
disease. 


IL. 


This preface, gentlemen, dispenses with the necessity of dwelling 
on the subject at length in order to set prominently before you 
the importance of the study to which we are about to devote our- 
selves. Let it suffice for me to remind you that a considerable 
number of the organic lesions which we are about to pass in review 
are most common, and consequently hold the foremost rank in or- 
dinary clinical work. Vertebral caries or Pott’s disease, vertebral 
cancer, intra-rachidian tumours, may, in fact, be mentioned 
as amongst the most frequent causes of paraplegia by slow 
compression. 


III. 


With a view to establish a little order in the enumeration which 
is to follow, we will group the lesions in question after the position 
they occupy at the outset of their development. With this aim, it 
is proper to recall to your memory, in a rapid way, the principal 
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dispositions which are presented by the cord in the midst of the 
spinal canal. You are aware that this nervous column, covered 
with its proper envelope, the pia mater, is, as it were, suspended in 
a sort of sheath formed by the dura mater, to which it is scarcely 
attached, except by the medium of the nerve roots and dentated 
ligament. The arachnoid plays the part of a serous membrane in- 
terposed between the pia mater and the dura mater. The latter, 
like the cord, is itself suspended in the spinal canal, —an osseous 
canal more or less flexible according to the region. The dura 
mater touches this canal nowhere, unless at the conjugation notches, 
which serve to let the nerves pass through, and again in the cervical 
region at a point which corresponds to the anterior face of the 
spnal dura mater. I should add that this contact is altogether 
indirect, mediate, and effected solely by means of ligamentous tracts. 
Everywhere else the dura mater is separated from the osseous 
parietes by a layer of adipose tissue, which gives passage to the 
arteries, veins, and nerves. Finally, gentlemen, the rachidian canal 
encloses the cord and its envelopes in a well-nigh hermetic manner ; 
except, however, at the inter-vertebral notches, which may, as we 
shall see, admit certain pathological products formed outside of this 
osseous conduit. 

I have been obliged to remind you, thus summarily, of the topo- 
graphical anatomy, because there is probably not one of the parts 
l'have just enumerated that may not become the seat of a morbid 
product, which, by the ulterior progress of its evolution, may come 
into contact with the cord, and exert a more or less well-marked 
compression upon it. 

It follows from this: 1°, that products which have begun their 
career outside of the rachidian canal may intrude themselves into 
this canal through the intervertebral notches ; 2°, that others may 
develop : a, in the bones, or periosteum; 6, in the cellulo-adipose 
tissue external to the dura mater (peri-meningeal); e, at the 
expense of the roots and nerve trunks ; d, in the dura mater or in 
the arachnoïd and the pia mater ; e, finally, in the cord itself. 


IV. 

Let us consider, in the first place, the morbid growths which 
originate in the spinal corditself. Here, gentlemen, we have of its 
kind a group truly separate and distinct, for the mechanism whereby 
they engender paralysis cannot be assimilated, without reserve, to 
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that which is called into action by compression from without 
inwards. In fact, generally speaking, the neoplasms which compose 
the tumours slowly substitute themselves for the nerve-elements, 
rather than mechanically compress them. Again, you easily un- 
derstand that the effects caused by the presence of these tumours 
necessarily manifest themselves from éhke outset, by symptoms cor- 
responding to the interruption of spinal nerve-fibres ; whilst in the 
case of morbid growths, formed externally to the cord, these phe- 
nomena only show themselves in a tardy manner, whence you have 
a first distinguishing character, which I content myself with noticing 
now. Its application will be found hereafter. 

Tntra-spinal tumours.—We shall confine ourselves, as regards 
these tumours, to a brief enumeration, because, on the whole, they 
are rather rare. 

a. The glioma comes foremost; not, indeed, on account of its 
frequency, for it is an exceptional lesion, but because we have here 
a product special to the region, so to speak. In fact, the organs in 
which gliomata have been hitherto especially found are the brain 
and spinal cord. 

Every tumour, you know, according to Müller’s law, has its 
paradigm—its physiological type. Now, here, the neuroglia is the 
normal tissue at whose expense is developed the tumour, denominated 
glioma, and whose characters are reproduced by it. 

It presents itself under the appearance of soft, greyish masses, 
which, by their colour and other characteristics, recall the grey 
substance of the nerve-centres, in which, indeed, they form by 
preference. The gliomata are not well defined, easily enucleated 
tumours; they fuse by imperceptible shades with the nerve-tissue. 
Nevertheless, the glioma is a tumour in the common acceptation of 
the word, and this is a feature which distinguishes it from foci 
of sclerosis, with which it has so many analogies, for the parts 
invaded by it (the optic thalami in the brain, for instance) become 
swollen in a remarkable mauner, whilst still preserving their 
form. 

Histologically, we find in these tumours characters which recall 
sclerosis, for they are almost exclusively constituted by numerous 
cellular and nucleate elements, which are nothing else than myelocites 
immersed in a finely granular amorphous substance. Under the 
influence of chromic acid, this intermediate amocrphous substance is 
decomposed, if we may usethe expression, into an infinity of slender 
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fibrils, presenting a great resemblance to what is seen in confirmed 
sclerosis. But the fundamental difference lies here : nowhere can 
we detect the alveolar disposition proper to the reticulum of the 
neuroglia, and, moreover, the nerve-elements are completely 
absent. 

I shall not dwell longer on the glioma for, as regards the cord, 
its potency, at present, is limited to three or four more or less 
imperfect cases. I cannot, however, ab£tain from mentioning the 
following peculiarity : the glioma is a very vascular growth, and 
the vessels which traverse it are specially liable to burst, whence 
effusions of blood, of various extent, within the core of the tumour. 
These hbæmorrhages may reveal themselves during life by sudden 
symptoms, and, after death, may mislead by suggesting the notion 
that the lesion was a primary hæmatomyelia (or cord-hæmorrhage), 
a rare affection, the reality of which has even been questioned. 

6. After the glioma I would mention soëitary tubercle, which may 
be regarded as one of the most frequent of intra-spinal tumours. 
It generally coincides with the existence of tubercles developed in 
other organs. 

c. The different varieties of sarcoma and carcinoma can scarcely 
be said to show themselves, at the first onset, in the cord itself. 

d. The gumma or syphiloma is also a morbid growth, but little 
frequent as an intra-spinal tumour. There exist in the records of 
our science. about three or four examples of this kind, and the 
description is mostly insufficient. Nevertheless, L hope to show 
you, gentlemen, in connexion with a case which has recently fallen 
under my observation that we may, with the help of circumstances, 
recognize with some precision during life the presence of a syphilitic 
lesion in the cord. 

e. Ï do not wish to quit the group of intra-spinal tumours 
Without pointing out to your notice the £ystic dilatation which is 
sometimes presented by the central canal of the spinal cord. Ina 
case of Gull’s, and in some others, this lesion was indicated, during 
life, by paresis with muscular atrophy of the upper extremities. 
The expansion in this case, affected the canal, throughout nearly its 
whole length, in the cervical enlargement. The last-mentioned 
symptom, muscular wasting, is easily understood, because in 
expanding, the dilated canal should almost infallibly determine a 
more or less strong compression of the anterior cornua of the grey 
substance, 
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V. 


Tumours primarily developed in the meninges.—Gentlemen, it 
may be said with Dr. Gull that the majority of tumours 
which are developed primarily in the meninges, belong to 
the class of benignant neoplasms. (Carcinoma does not figure 
there except in a merelÿ accessory way, at least as a primary 
tumour. Itis on the dura mater and on its inner surface chiefly 
that most of the morbid growths occur. They form more or less 
rounded tumours, sessile or pedunculated, which do not commonly 
acquire a large volume. Their dimensions are mostly those of a 
bean, a cherry, or at the very most of a small egg. 

We shall mention amongst the most common : 

1°. The different varieties of sarcoma, comprising the fuso- 
cellular sarcoma, and the medullary or round-celled sarcoma. 

2°. The psammoma or arenaceous tumour, which deserves to hold 
our attention a little, because here we have a growth proper to the 
region ; this is the agiolithic sarcoma of MM. Ranvier and Cornil. 
The tumour is composed of little rounded or muriform calcareous 
masses, having an envelope of cells adherent each to each which 
by their arrangement remind us of epidermal globes. 

The physiological type 1s represented by small analogous tumours 
which exist, in the normal state, on the surface of the cranial dura 
water, and of the choroïd plexuses. In the cranial cavity, their 
volume is rarely considerable enough to determine symptoms of 
compression ; but, in the rachidian canal, even when they do not 
attain the size of a haricot bean, these tumours, developed under 
constraint between the dura mater and the cord, promptly occasion 
the flattening of the nerve column and the phenomena which are 
its consequences. | 

3°. I cannot dispense with a mention, as we pass, of the existence 
of echinococci, developed between the visceral layer of the arachnoïd 
and the pia mater, as different cases have demonstrated, amongst 
others, those related by Bartels and Esquirol. 

4°. Finally, in reference to the dura mater, I shall call your 
attention to the inffammatory neoplasms capable of giving rise to the 
phenomensa of slow spinal compression, although, in such circum- 
stances, there is no longer question of tumours in the rigorous 
acceptation of the term. These are : 
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First, infernal pachymeningitis which, here as in the cranium, 
may become the starting-point of a hæmatoma (as in the case of 
Rühle).' 

Second, a form of pachymeningitis particularly frequent at the 
cervical enlargement, and which might be termed #ypertropkic, for 
it especially consists in an often enormous thickening of this mem- 
brane. Commonly also the other meninges participate in the 
alteration. ‘The membranous canal, formed by the meninges, 
grows narrowed, the cord becomes strangled as it were by its 
hypertrophied envelopes, which, themselves, at a given moment, 
suffer a sort of retraction operating through sa special mechanism, 
and which differs from ordinary compression. The affection which 
produces these accidents is not rare, and it is possible to identify it, 
during life, by the help of certain characters. Thus it merits, from 
every point of view, a special study which we shall undertake at a 
future opportunity.° 

VE. 

With respect to the cellulo-adipose tissue of the rachis, this also 
gives birth to morbid growths which, in developing, succeed in 
exerting mediate compression on the cord, by thrusting in the dura 
mater. 

I have often seen carcinoma occupying this region in certain 
cases of cancer of the breast; other tumours, and particularly 
sarcoma and hydatid kysts, may take up their primary position here. 
According to Traube, abscesses are also formed in this cellulo- 
adipose tissue which, issuing out through the intervertebral notches, 
make their appearance on the borders of the rachis. But, in 
general, it is the inverse of this which meets the eye; tumours of 
different kinds, originating on the outside but in the vicinity of the 
rachis, advance towards the interior, naturally through the apertures 
offered by these notches, and so penetrate into the spinal canal. 
Thus it was with the Æydatid kyste described by Cruveilhier, and 
the pre-vertebral abecesses, those, for instance, which are developed 
behind the pharynx and which are sometimes designated, in 
Germany, by the term Angina ILudovici, from the name of the 
author who first described them properly. At other times, these 
products make themselves a way by a different method. They 
introduce themselves into the spinal cavity by a broader, if not a 


1 Rüble, ‘ Greefswalder Medizinische Beitrage,’ 1 Bd., Dantzig, 1863, p. 8. 
3 See Appendix, note À, 
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shorter path, by disintegrating and dissociating the vertebræ. I 
would quote, for instance, in connexion with this subject, the action 
of hydatids and of aortic aneurisms. 

Let us likewise mention the xeuromata, the fibromata, and the 
myromata, developed at the expense of the connective envelope of 
the nerves, the structure of which appears formed on the model of 
the mucous network of Wharton’s gelatine. These tumours 
determine first the compression of the nerve elements, then, lacking 
room in the spinal canal, they thrust in the dura mater and by that 
medium press upon the cord itself. 


VII. 


Vertebral lesions.—1[ come, gentlemen, to what is undoubtedly 
the most important point of this exposition : 

1°. I shall not speak of the synkilitic kyperostoses, which have 
been admitted rather on hypothetical grounds than on rigorous 
examination, so far at least as regards their forming tumours 
Rue enough to compress the cord. 

. À shall also confine myself to mentioning dry arthritis of 
ihe inter-spophysar vertebral articulations, hypertrophy of the 
odontoid process amongst others, which arthritis in certain rare 
cases, very rare cases indeed, since Adams who occupied himself 
specially with this question never met any examples, is capable of 
producing the phenomena of spinal compression. By way of 
memorandum, Î would cite the report of a case by M. Bouchard, 
which was noted in my wards. 

3°. But I shall make a special delay on coming to Pott’s disease 
(vertebral caries), and verfcbral cancer. These affections may, in 
fact, be counted amongst the most common causes of organic para- 
plcgias, considered generally, and of paraplegias by compression, 
studied in particular. Of necessity, I shall not enter into all the 
details which would suit a complete history of these affections ; I 
shall devote myself exclusively to those points which relate most 
directly to the compression which these lesions have the power of 
determining. 

A LE will commence with Poffs disease. Ît is a remarkable 
thing that, though this is evidently a very common disorder, people 
are noi Yet agrecd as to the manner in which the spinal cord becomes 
allecte dl. The desideratum has been fultilled, in recent days, by one 


POTT’S DISEASE. 73 


of my clinical assistants, M. Michaud, in an inaugural disserta- 
tion which I recommend to your attention.1 

Generally, it is summarily stated that the paraplegia is a result, 
in such cases, of the exaggerated and often angular bending of the 
rachidian canal, when one or several of the vertebræ have given way. 
But then, as Boyer and Louis remarked, the paraplegia may dis- 
appear, whilst the curve still continues to the same degree. Again, 
. paraplegia from Pott’s disease is to be seen when there is not the 
slightest trace of deformity.®  Finally, a third argument against the 
current opinion lies in the fact that we know, as M. Cruveilhier 
particularly noted, that the spine may present the most extraordinary 
deformities, whilst the cord continues intact. 

According to our researches, gentlemen, this is how things 
happen in the immense majority of cases : at the onset, it is possible 
that a caseous abscess, formed at the affected veterbræ, may thrust 
back the anterior vertebral ligament, which then makes a bulge in 
the canal ; but this is not the ordinary mode. The vertebral liga- 
ment becomes dissociated, ulcerates, and, lastly, gets destroyed at a 
certain point in such a way that,as M. Michaud has well shown, the 
pus of osseous origin comes into contact with the anterior face of the 
dura mater which subsequently takes on inflammation, after its manner. 
À peculiar kind of external caseous pachymeningitis is here produced, 
whose mode of evolution has been minutely studied by M. Michaud. 
Ït is really the external surface of the dura mater which vegetates 
and proliferates, for the middle portion and the internal surface 
frequently remain quite intact. The products of the inflammation 
dissociate these superficial layers and, preserving a certain degree 
of coherence, go to form a sort of mushroom of more or less volume, 
which is, in reality, the agent of compression. In the core, the 
embryoplastic elements are still perfectly visible to histologic 
ecrutiny ; on the surface they have undergone caseous metamor- 
phosis. This inflammation extends along the dura mater from 
before backwards, but the mushroom 1s rarely transformed into a 
perfect ring or belt, so that the cord oniy appears compressed on 
one portion of its external surface. | 

It need not be added that the nerve-trunks, in their course 
through the altered portions of the dura mater, are, in their turn, 
the seat of more or less considerable lesions which will be mani- 


? Michaud, ‘ Sur la méningite et la myélite dans le mal vertébral.” 1871. 
? Cas de M. Liouville. 
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fested, during life, by corresponding symptoms; this is a fact 
which we shall make use of hereafter. 

B. Along with the vertebral disease of Pott, I will place the 
cancerous vertebral disease. Rarer than Pott’s disease, vertebral 
cancer nevertheless presents itself frequently enough in clinical 
practice. We meet it tolerably often at La Salpétrière, situated 
as we are, indeed, under quite special conditions of observation. 

Seldom primary, vertebral cancer shows itself particularly after 
cancer of the breast, and principally when this takes on the hard 
forms of carcinoma. It is likewise observed consecutively on renal 
cancer, on gastric cancer, on cancerous degeneration of the pre- 
vertebral ganglions, supervening either as a secondary manifesta- 
tion or caused by a sort of gradual extension, a direct propagation, 
as it were, of the disease. 

Vertebral cancer has been the object of important works ; I would 
cite amongst others those of C. Hawkins, Leyden, Cazalis, my own 
researches, and, finally, the thesis of M. L. Tripier which is founded 
chiefly on information obtained in this hospital.! Let us now see 
how vertebral cancer appears on anatomical examination. 

There are cases in which the cancerous nuclei, developed im a 
small number in the core of the bodies of the vertebræ remain 
absolutely latent ; this variety of vertebral cancer is very common, 
but it is not this kind which should command our interest in the 
present lecture. 

In other instances, the bodies of the vertebræ, infiltrated through- 
out by the neoplasm, soften and give way under the weight of the 
frame. This subsidence often takes place without the supervention 
of any well-marked deviation, and this peculiarity is of some import- 
ance. În other cases, we remark a rounded curve, of large radius, 
which is very different from that of Pott’s disease. 

Cancerous infiltration does not, however, confine itself to the 
bodies of the vertebræ, it also invades the laminæ and the apophyses. 
In such cases, the vertebræ are occasionally as soft as caoutchouc. 
One of the most serious consequences of this state of things will be 
the compression of the nerve-trunks, in less or greater number, on 
their passage through the intervertebral notches, owing to a 
mechanism which I have already described. 

This compression, you will carefully remark, may exercise its 


\ Tripier, ‘ Du cancer de la colonne vertébrale et de ses rapports avec la 
paraplégie douleureuse, 1866. 
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influence, though the cord be not involved, and in this way is pro- 
duced that symptomatic grouping which I have proposed to desig- 
uate under the name of painful paraplegia of cancerous patents ; 
for not only are the nerves thus compressed by the weight of the 
vertebral column, the starting-point of very keen pains, but they 
may also bring about a weakening of muscular strength in the 
members to which they extend—a weakening which is itself 
followed, in the long run, by a more or less marked atrophy of the 
muscles. 

Compression and nerve-irritation are frequently at work, and that 
to a high degree, in vertebral cancer. They exist also in Pott’s 
disease, but less marked, more circumscribed, and operating, indeed, 
by another mechanism. In such circumstances, the nerve irritation 
is occasioned by their passage through the inflamed points of the 
dura mater. Nerve compression may also be produced in the case 
of tumour or inflammatory neoplasm originating in the menimges ; 
hence it is an element which shows itself, in various proportions, in 
all cases of organic lesions which, developed externally to the cord, 
produce, in one of their phases, the compression of this organ. 
The tamours alone which are primarily developed in the central 
parts of the cord escape this law, and that is a circumstance which 
must be considered in diagnosis. 

Bat let us return, gentlemen, to vertebral cancer. The com- 
pression of the nerve trunks by the means which have just been 
indicated is not all. Commonly, a circumstance is superadded, 
the consequence of which is to entail the participation of the cord. 
The cancerous masses make their way out of the bodies of the 
vertebræ ; they reach the periosteum, and the dura mater, which, 
for the most part, presents an obstacle that is soon conquered, 
and thus the cord becomes involved. There are, in truth, many 
other combinations, but I think the foregoing explanations will be 
sufficient to make you acquainted with the most usual phenomena. 


LECTURE VI 


ON SLOW COMPRESSION OF THE SPINAL CORD. ANATO- 
MICAL MODIFICATIONS IN CASES WHICH TERMINATE IN 
CURE. SYMPTOMS. PSEUDO-NEURALGIAS. PAINFUL 
PARAPLEGIA OF CANCEROUS PATIENTS. 


SuMMaRY.—Analomical modifications whick the cord undergoes at 
the compressed point. Changes in form ; softening,induration. 
Interstitial myelitis. Ascending and descending consecutive 
sclerosis. There may be restoration of function, notwilhstand- 
ing the existence of profound lesions. Regeneralion of nerve 
tubes at the compressed point. 

Symptoms.—Extrinsie and intrinsic symploms.  Topogra- 
phical anatomy of the vertebral region. 

Ertrinsic symploms : pseudo-neuralgias. Pseudo-neuralgias 
in cases of rachidian lumours, of Potls disease, and in can- 
cerous vertebral disease. 

Painful paraplegia of cancerous patients. Pain, îts charac- 
lers, paroxzysms.  Tegumentary hyperæsthesia. Eruption of 
zona along the course of painful nerves ; circumecribed cuta- 
neous anæsthesia ; partial muscular atrophy and contracture. 
Deformation of the vertebral column.  Dafiiculty of diagnosis in 
cerlain cases : osteomalacia, kypertrophic cervical pachymenin- 
gitis, spinal irrilation, fc. 


GENTLEMEN,— You know how we passed in review, at our last 
meeting, the principal organic lesions which may determine slow 
compression of the spinal cord. At present, we must study the 
effects which this compression produces on the texture of the 
cord. 

There is no question here, gentlemen, of purely mechanical 
phenomena ; the cord reacts after its manner, and sooner or later 
inflames under the influence of compression, whatever may be its 
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cause. This is a fact which, I hope, will be easily placed beyond a 
doubt. 


I. 


Let us first examine what takes place on the spinal cord at the 
point where it is compressed. 

Possibly in the early stages we had there simple compression only, 
without other modification than what results from pressure exercised 
onthe parts. This, most assuredly, was what took place in the 
to following cases. In the first, which Ebhrling relates, the com- 
pression was due to the luxation of a cervical vertebra. An opera- 
tion for its reduction was successful, and, at the end of eight days, 
all symptoms of compression had disappeared. The second case, 
mentioned by M. Brown-Séquard, relates to a paÿent, suffering 
from Pott’s disease, who suddenly exhibited symptoms of compres- 
sion denoted by complete paraplegia ; on the application of a 
suitable prothetic apparatus all trace of paralysis vanished in fifty 
hours. In both of these cases, rather exceptional as they are, the 
compression came abruptly into action. Consequently, they differ 
from those which should here engage our special attention. The 
numerous observations which, with M. Michaud, we made in the 
course of the last two years relative either to tumours or to Pott’s 
disease, have always shown, even at an early period, a more or less 
profound alteration of texture, in addition to the change of form 
occasioned by the compression. 

Mention has sometimes been made of softening by ischæmia, 
comparable to that produced by arterial obliteration, and super- 
veuing in the spinal cord on a level with the point of compression. 
M. L. Tripier has called attention to this secondary lesion in the 
case of cancer of the vertebral column. This, however, is undoubt- 
edly rare, and I should also add that the anatomical examination, 
as conducted in the case in question, is not beyond criticism, the 
cord having only been examined in the fresh state, and not after a 
hardening process which could alone have made connective hyper- 
plasias clearly manifest. 

In fact, according to my observation, the naked eye perceives 
sometimes a softening, sometimes an induration eïîther with or 
without change of colour of the affected region of the cord. But 
microscopic examination of sections made after hardening always 
detects, in the compressed part, the existence of transverse inter- 


78 ALTERATION OF THE CORD. 


stitial myelitis, recalling the characters of sclerosis and accompanied 
by a more or less complete destruction of the nerve-tubes. 

The plate, which I place before you, enables you to recognise the 
alterations which the cord presents at the point of compression, in 
the case of a woman who suffered from Pott’s disease : this patient 
succumbed to an intercurrent disease, at a time when the consecu- 
tive paraplegia, of two years” standing, was most marked (see Plates 
I and ID). 

The neuroglia appears transformed into a dense and resisting 
connective tissue. The trabeculæ which it forms are usually thick- 
ened. (Generally, the medullary cylinders of the nerve-tubes have 
disappeared, and we find instead groups of fatty granulations agglo- 
merated under the form of granular bodies. Many of the axis- 
cylinders have gersisted ; some of them even seem to have augmented 
in size. 

In short, we find here again the characters which are met with in 
certain cases of primary subacute or chronic transverse myelitis. 

But, the spinal lesions in slow compression do not remain con- 
fined to the point compressed ; they extend, following the laws well 
known since the labours of Türck, above and below this point, 
along certain fascicles of the cord ; above, they affect the posterior 
columns, and below, the lateral columns. Finally, the lesion 
influences only one lateral half of the cord, if the compression itself 
be hemilateral. 

Are these secondary lesions purely passive and analogous to 
that which the section of a nerve determines? I am unable to say. 
It is constant that they show themselves, as I have pointed out, in 
cases of primary myelitis, that is to say, in cases where compression 
cannot well be accused. It is constant also, and this is an inpor- 
tant peculiarity, that at a given moment the lesions in question 
show themselves in the invaded columns with all the characters of 
interstitial sclerosis.  Hence, we have not to deal with an ascending 
and descending degeneration only, in the strict acceptation of the 
word, but with a true sclerosis or consecutive fasciculated sclerous 
myelitis. 

IT. 


Transverse myelitis with consecutive ascending and descending 
sclerosis,—such, in short, gentlemen, are the necessary effects, so 
to speak, of slow compression of the cord, whether it be due to 
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Pott’s disease, cancer, tumours of all kinds, or yet, again, to intra- 
spinal tumours. Here a question suggests itself: Is the marked 
disorganisation, referred to above, beyond the resources of nature 
and of art? Can a cord so gravely altered never resume the 
whole or part of its functions, whilst recovering at the same time, 
it is understood, the whole or portion of its normal texture, the 
cause of compression having ceased P 

It is not questionable but that this may take place, as regards 
Pott’s disease, and most probably the same would hold good with 
respect to cases of tumours were it not the nature of these not to 
retrograde. 

The curable character of Pott’s disease, which has been well 
established, particularly by MM. Bouvier and Leudet,' even where 
it entails paraplegia, allowed us already to foresee that this might 
be the case. 

Some classic authors, indeed, seem to believe that, when once it 
showed itself, paraplegia from Pott’s disease scarcely ever retro- 
graded; they make mention only of cases in which paralysis of the 
superior extremities, after having been more or less well marked, 
improved or even completely disappeared in proportion as an 
abscess by congestion was developed on a part of the body. 

These assertions, gentlemen, would give you a very false idea of 
the future of paraplegia from Pott’s disease. It is notorious, in 
this hospital, that paraplegia from Pott’s disease is often cured, is 
perhaps mostly cured, in the conditions in which we see it, 
even when symptoms, which allow no doubt of the existence of an 
inveterate myelitis, have been exhibited in a most evident manner, 
and are of old standing. 

I cannot say if the Pott’s disease, which is cured in such cases, 
belongs more specially to one or other of the forms described by 
M. Broca. All that I can affirm is that the patients are persons 
who have surmounted the first phases of the disease, and whose 
general health is satisfactory. And I can also assure you that none 
of those patients had any abscess externally discernible. 

Putting this aside, the paralysis, Î repeat, may have shown 
itself as complete as possible, accompanied by insensibility, by 
permanent contracture, and may have persisted without change for 
the better during months or even years. 


| Leudet, ‘ Curabilité des accidents paralytiques consécutifs au mal ver- 
Wbral de Pott, Soc. de Biologie, 1862-3, t. iv, p. 101. 
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I can introduce to you two patients in whom this happy result 
has been obtained. One of them had the lower extremities com- 
pletely paralysed for eighteen months, the other for nearly two 
years. Both of them, naturally, have retained their spinal defor- 
mity ; but both have recovered the complete use of their lower 
extremities ; for the last two or three years they have been able to 
walk without feeling of fatigue, and can go long distances on foot. 
In other words, they do not retain the slightest remnant of their 
paraplegia. In this institution and elsewhere, I have already met 
* with five or six similar cases. In such instances, the cure seems to 
me to be due to the intervention of medical art ; it is after the 
application of the actual cautery, in punctuations upon the hump, 
on either side of the spinous apophyses that the cure takes place. 
I do not believe that this can be always attributed to a mere 
coincidence ; it is to some degree a foreseen and predicable conse- 
quence. 

Well, but what was the state of the cord on a level with the com- 
pressed point, in these patients, or rather what is its condition 
still? J believe I shall be able to give you satisfactory information 
with respect to this question. The changes which we have observed 
in the case of a patient named Dup—, who recently succumbed to 
coxalgia, when her paraplegia had been cured two years, will serve 
for the demonstration. 

In this woman’s case, the cord at the part where compression 
had taken place in consequence of Pott’s disease, was no bigger 
than the barrel of a goose-quill, and in section corresponded ta 
about the third of the section of a normal cord, examined in the 
same region. Ît was very firm in consistence, and grey in colour; 
in one word, the cord presented all the appearances of most 
advanced sclerosis (P]. III, fig. 1). 

Above and below this contracted part, the white fascicles, in 
the usual direction of secondary degenerations, were occupied by 
grey tracts. 

Between these appearances which the contracted part of the cord 
presents, when examined only by the naked eye, and the phenomena 
observed during life, there seems to exist a most striking and 
singular contradiction. 

The recovery of function, we have said, was perfect at the time of 
death ; nevertheless, at that period, the cord, if we consider the 
information supplied by macroscopic examination only, was the seat 
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of lesions so profound that it seemed literally interrupted, in one 
part of its course, by an apparently sclerous band in which it 
might fairly be supposed that all trace of nerve-tubes had dis- 
appeared. 

Histology shows us that the contradiction is not a real one. The 
connective substitution is here only in appearance. In the heart 
of the fibrous tracts, which are, indeed, very dense and very thick, 
and which give to the cord its grey colour and hard consistence, 
the microscope enables us to discover a tolerably large quantity of 
nerve-tubes, furnished with their axis-cylinders and their medullary 
sheaths, and, consequently, very regularly and normally constituted. 

By means of these nerve-tubes it was that the normal trans- 
mission of the commands of the will and sensory impressions was 
carried out. 

Here, however, we meet with more than one serious difficulty. 

In the first place, how has the reparation taken place of those 
nerve-tubes which re-established the nervous communications 
between the upper and the lower segment of the spinal cord? 
Did a complete reproduction of the nerve-filaments happen, or was 
there only a reappearance of the medullary sheaths to clothe the 
denuded axis-cylinders ? 

Again, as I pointed out to you, the section-surface of the piece 
ef contracted cord scarcely represented, in its diameter, a third of 
the surface of a normal cord, considered in the same region. The 
number of nerve-tubes was, consequently, much below the normal 
standard in the compressed part of the cord. I should add that 
the grey substance was no longer represented in this part, save by 
one of the horns of grey matter in which we could find but a small 
number of nerve-cells intact. Nevertheless, these conditions, so 
unfavorable in appearance, had sufficed, I repeat, for the complete re- 
establishment of sensation and movement in the inferior extremities. 

These are so many problems of pathological physiology which I 
am not in a position to solve at present, and s0 I confine myself to 
offering them for your meditation. 


IT. 


We are now in a condition to study, with advantage, the sym- 
ptoms which result from slow compression of the spinal cord. But, 
on the very threshold of the question, the necessity of establishing 
an important distinction appears before us. The symptoms which 
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are directly connected with the effects of the interruption of the 
course of nerve-fibres in the cord are almost never seen completely 
isolated, in practice. Almost always phenomena are superadded, 
whose character varies according to the nature of the organic lesion 
which is at work. And, gentlemen, a thorough knowledge of 
these phenomena is of the highest interest for the clinical observer, 
for this it is which, in the immense majority of cases, supplies the 
elements of the diagnosis. In point of fact, as I explained to you 
at our last meeting, the consequences proper to spinal compression 
itself are always the same, whatever be the cause of the pressure. 
They vary but little, in short, save in proportion to the degree of 
the compression, or according as it affects one or other region of the 
cord. Hence, it is not in this direction, you perceive, that we 
could hope to discover distinguishing characters. 


IV. 


For greater clearness, we will designate, by the name of exfrinsic 
&ympioms, those phenomena which intermingle with the peculiar 
symptoms of spinal compression. For the latter we specially reserve 
the name of inérinsic eymploms. Let us now consider the first 
mentioned. 

In order to facilitate the knowledge of these exfrinsic symploms, 
and the better to understand the cause of their existence, let us 
refer to the topographic study of the region in which all the phe- 
nomena, that we are about to describe, are produced. 

Proceeding from without inwards, after the extra-rachidian soft 
parts abundantly provided with nerves, we encounter the different 
parts of the vertebral column in which numerous nerve-filaments 
are distributed, and which, in the pathological condition, may 
become the seat of acute pain. Then comes the adipo-cellular layer 
(périméninge), which the multiplied nerve-filaments that accompany 
the vertebral sinuses (rami sinus verlebrales, Luschka) penetrate 
by the intervertebral notches. 

Deeper still, we find the envelopes of the cord. The dura mater 
first presents itself; Purkinje, Kôlliker, Luschka, hold that it is 
devoid of nerve branches; Rudinger, on the other hand, main- 
tains that it possesses them. However this may be, according 
to Ilaller and Longet, the dura mater is insensible in the 
normal state ; but, on the other hand, it is certain, according to 
Flourens, that in the pathological condition, that is to say, when 
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it is inflamed, the dura mater may become the seat of acute pain ; as 
to the aracknoid membrane, it has no proper nerves. On the other 
hand, the pia mater possesses a large number of them. 

This is not all yet. The cord appears, to some extent, endowed 
with sensibility in its posterior columns, at all events, if we are to 
Judge by experimental conditions. You will understand from this 
sammary sketch, gentlemen, that the different parts we have just 
enumerated may, all of them, betray their suffering by more or less 
acute pain. However, Î have purposely neglected until now the 
most important point. 

From the spinal cord arise the anterior and poslerior roots which 
traverse the pia mater, the arachnoïd, and finally the dura mater, 
and then unite to form the original trunks of the mixed nerves 
which travel some distance through the intervertebral channels 
before proceeding to spread out beyond. Now, all these parts are 
eminently sensitive, the anterior roots excepted, and it is precisely 
because of the irritation which they undergo on account of the 
compression, that the most interesting of the extrinsic symptoms 
offered to our study are developed. 


V. 


Itis true we should not neglect the noteworthy indications which 
may be supplied by, 1°, the presence of an extra-rachidian tumour 
(aneurism, hydatid tumour) ; 2°, the discovery of a deformation 
of the spinal column, presenting itself with varied characters accord- 
ing, for instance, as it is connected with Pott’s disease or with: 
vertebral cancer; 3°, nor are we to neglect the existence of local 
pain corresponding to the place which the lesion occupies, and 
depending on irritation of the bone or on that of the meninges. 
Bat, above all, we must closely attend to the symptoms resulting 
from irritation of the roots, or of the peripheral nerves. For, it 
is their presence which, above all, impresses a peculiar physiognomy 
on the different forms of spinal compression. They are absent, in 
fact, as a rule, in those cases iu which tumours, or yet other lesions, 
become primarily developed in the substance of the spinal cord. 
Hence, M. Cruveilhier could say, with justice, that acute pain is a 
symptom of extra-spinal lesions, and that it is absent in cases of 
intra-spinal lesions. Although here, as elsewhere, exceptions are not 
rare, the rule remains. Dr. Gull is of the same opimion, since he, 
also, asserts that this is a characteristic sign. 
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According to the foregoing, gentlemen, these symptoms always 
precede (a point worth noting as it has its own importance) the 
appearance of the intrinsic symptoms ; so that often, and for a very 
long period, they constitute of themselves the whole disease, or 
rather all the external appearances of the disease. This is a cir- 
cumstance which may, in practice, be the occasion of a multitude of 
mistakes which require to be carefully shunned. In support of 
this assertion, it will be enough for me to remind you, for instance, 
of the difficulties in diagnosing vertebral caries, at the outset. 

The symptoms due to irritation of the nerve roots or of the peri- 
pheral nerves are constant or little short of it, and you will easily 
comprehend it, if you would just remark that, at a given moment, 
an extra-spinal tumour, whatever be its starting point, cannot fail 
to encounter the nerve-roots, or the mixed nerves in their intra- 
rachidian course, and to cause their compression, that is to say, 
their irritation, at least in the early stages. 

With respect to the extra-rachidian tumours which tend to 
approach the cord, they bring about an analogous result, by pro- 
ducing irritation of the nerve-trunks after their exit from the 
rachis (aortic aneurism, hydatids). 


VI. 


The symptoms in question are commonly designated under the 
name of pseudo-neuralgic ; but, im reality, almost always, at least at 
a certain period, we have here a true neuritis, comparable in all 
respects to that which arises and progresses under the influence of 
a traumatic lesion. The character of the pain is the same (bwrning 
pains). The absence of painful points, increased by pressure, 
which is one of the objective characters of neuralgias, is likewise to 
be remarked. Finally comes the manifestation of the series of 
trophic disorders which scarcely belong to neuralgias properly s0 
called ; such, for instance, are zona, pemphigoid bullæ, and even 
eschars, in the cutaneous region; and more or less rapid atrophy, 
paralysis, and contracture, in the muscular. Moreover, the inflam- 
matory nature of the nerve-lesions has been several times clearly 
identified by M. Bouvier, amongst others, in Pott’s disease, and by 
myself in vertebral cancer. 


VIT. 
But let us leave this general point of view, gentlemen, to descend 
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into the concrete, and show the clinical interest which belongs to 
the study of these symptoms ; we will examine them, successively, 
in the three principal groups which follow : 1°, intra-rachidian 
tumours ; 2°, Pott’s disease ; 3°, vertebral cancer. It will be casy 
aficrwards to apply, in a certain measure, to the other forms the 
results which this first study is about to furnish us. 

The principle, in fact, is always tho same, whatever be the start- 
ing point of the pain ; the latter radiates according to the direction 
of the nerves whae roots are affected, irritated, compressed ; and it 
conforms generally to the law of peripkeral sensation. On pres- 
sure, we observe some varieties; sometimes the pain is circum- 
scribed within a more or less limited region ; sometimes, on the 
contrary, the course of tbe nerve appears affected throughout its 
whole extent. 

A. Jntra-rackiian tumours.—The pseudo-neuralgic pain here 
preccdes, as the rule is, the development of the myelitic symptoms 
properiy so-called. ‘The nerves adjacent to the tunour are the 
frst compressed; or, rather, the cord may be compressed for a 
certain tinre before being irritatcd, and before manifesting its suf- 
fering by symptoms proper to itself, whilst, as to the nerves, they 
sem to respond almost immediately to the irritating cause. In 
such a case, the pain often occupies but a very limited region ; it is 
a point or a line which is painful, not a surface. Theo domain 
which Che pain affects is, other things being equal, limited in pro- 
portion as the tumour is sinall. 

Tho pain, it is well undersiood, is on tho right side, if the 
tumour be on the right, and on tho left, if the tumour be on tho 
left ; it is bilatcral (not the most common case perhaps), when tho 
morbid growth presses equally on tho nerve routs of both sides of 
tho cord. 

In support of these asscrtions, gentlemoen, I think it well to 
quote briefly some examples. 

1°, In the case of a patient, observed in this hospital, named 
Gil, we had to deal with a sarcoma of the perimeningitic layer 
which penetrated into an intervertcbral notch of the left side, 
and extended to the corresponding pleura ; there had existed, in 
this patient, s fixed painfal point on the left of the thorax, several 
months before the formications of the inferior extremities, which 
inaugurated the paraplegia, had shown themselves. 

2°, I borrow .the following example from Mr. Ceyley, an. 
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English author.! The tumour, a psammoma, was situated at the 
eleventh dorsal vertebra, and compressed the cord. The patient 
had constantly complained of a fixed painful point, iowards the. 
left iliac fossa, during the six months which preceded the first 
appearance of formications in the lower extremities. ‘he peculiar 
seat of the painful point in this patient is explained by the fact that 
the last intercostal nerve, which the tumour pressed upon, gives off 
terminal branches to the vicinity of the iliac crest. 

3°. In a case reported by Dr. Bartels,’ an intra-rachidian hydatid 
tumour compressed the left half of. the lower part of the cervical 
enlargement. During three months, the only symptoms observed 
were pains radiating into the arm, hand, and shoulder, of the left 
side, and accompanied Ly a feeling of constriction at tle lower part 
of the neck. Not till the end of this period did formication super- 
vene in the left foot, and soon after came the other symptoms of 
spinal compression. 

You will understand that such or such other nerve, the sciatic 
for instance, may be aflected in the same manner; that depends on 
the place occupied by the tumour. The scat of the ridiated pain 
matters little, however. What is important is the fact that the 
‘symptom in question, when well and duly identified amongst the 
prodromes, will be suflicient to differentiate paraplegia, arising 
from slow compression, from a primary spinal affection. 

B. Pseudo-neuralgias in Polls disease.—We will only touch 
lightly on tho description of pseudo-nouralgias in lutl’s disease, 
not that they do not deservo our atteution, but that in order to 
treat such a question thoroughly we should enter into numerous 
details which it would be indispensable to notice. There, in fact, lies a 
large portion of the history of lafcné vertebral caries, and you are 
not ignoraut of what dificulties we meet with in diagnosis, during 
the first period of the disease. 

The organic condition has not been completely elucidated here. 
Probably it is variable; sometimes the nerve lesion is at the dura 
mater ; sometimes it is within the intervertebral notch. The latter 
case is the rarer, if it be exact, as several authors naïntain, that 
these notches, in Pott’s disease, never give way so much as to allow 
of the compression of the nerves which pass through them. 

32 Ceyley, ‘ Pathological Societg,’ t. xvii, p. 26, 1868. 

2 Bartels, ‘ Ein Fall von Echinococous innerhalb des sackes der Dura Mater 
spinalis ” (‘ Deutsches Arcbiv für klinische Medicin," vol v, p. 180, 1869). 
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. Let it suffice for me to say, gentlemen, that according to the 

seat of the vertebral disease, the girdle pain, or the appearance of a 
brackial or a sciatic neuralgia frequentiy precedes, by a long 
interval, the first manifestation of the spinal symptoms, properly 
20 called. 

The disorders resulting from the pseudo-neuralgiss, in patients 
affected by vertebral caries, may extend to the production of 
cufaneous eruptions, such as Z0D2, 25 Was observed in a case 
reported by Dr. Wagner,' and in another described by M. 
Michaud Muscular atrophy also may be produced ; and if s0, it 
may show itself, according to Dr. Benedikt,® without paralysis, pro- 
perly s0-called ; electric contractility may be preserved, whilst elec- 
tic sensibility has increased, a peculiarity which seems to prove 
that muscular atrophy is here reallÿ the result of an irritative 
action. 

0. Bat, it is chiefly on the study of pseudo-neuralgias connected 
with concérous vertebral disease that 1 should desire to concentrate 
your entire attention. Many motives lead to this decision. In the 
first place, we have here an order of facts which is yet but little 
known, or at least but badly known, and badiy interpreted, not- 
withstanding the numerous works which have been published on 
the subject. In the second place, the knowledge of these facts is, 
as I hope to demonstrate to you, of very great importance, in prac- 
tice, Finally, need we say it is a question of much local interest. 
It was, in fact, in this hospital that tho lirst serious studies wore 
undertaken in France, upon the subject ; the first foundations were .… 
lid by my master and friend, M. Casalis. It was he, I repeat (and su 
with all the more willingness, because it seems to have been for- 
gotten in a recent article), who demonstrated the anatomical and 
physiological reason of this particular species of pseudo-neuralgia, 
by establishing the fact that it results from the pressure which the 
nerve-trunks undergo in the intervertebral notches ; and that it 
does not depend, as many persons still seem to think, on compres- 
sion exercised on the spinal cord. The works of M. L. Tripier,* 
those of M. Lépine,‘ have completed, by the addition of some 


‘EE, Wagner, ‘ Archiv der Heilkunde,” 4 heft, 1870, p. 331. 
2 Loc. cit, 
. 3 ‘Electrotherapie,’ &. ii, p. 316. 
* Tripier (L.), ‘ Du cancer de la colonne vertébrale,” &c. 1867, 
‘ Lépine (R.), ‘ Bulletin de la Société Anat.,” 1867. 
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important features, my first observations which date .rom 1865. 
But, we have been preceded abroad, by Mr. Hawkins, and by Dr. 
Leyden,$ with whose remarkable works Î was not acquainted when 
my memoir was published. I shall merely mention that these 
authors do not speak, in any way, either of the mechanism of the 
lesion, or of the mode of production of the symptons which ït 
determines. 

Here, more than elsewhere, the distinction between the pseudo- 
neuralgic phenomena and the symptoms of slow spinal compression 
is of the highest value. Besides, there are grounds for distinguish- 
ing a peculiar species amongst pseudo-neuralgias, which, in cases 
where it exists, give a special physiognomy to the disease, With 
regard to this form, and to this form only, it is just to say with 
Hawkins, Gall, and Leyden, that the pains in vertebral cancer are 
almost characteristic. They are so then, in reality, up to a certain 
point, for they are scarcely found with the same character except in 
cases of ex/ra-rachidian tumours tending towards the cord, as in 
the case of an ancurism, for instance, or of a hydatid tumour which . 
saps away the vertebral body and gets into contact with tho rachi- 
dian nerves. In these different cases, the organic cause is always 
the same ; it is the compression, the acute irritation which the 
nerve-trunks undergo, and, in the case of vertebral cancer particu- 
larly, the nerve lesions produced by the giving way of the softened 
vertcbræ. | 

Apart from this circumstance, vertebral cancer has no other pains 
peculiar to itself; or, in other words, tho cancer may penetrate to 
the cord without producing other pains than those which are 
developed as a consequence of all othor organic lesions, whatcver 
they may be, which are capable of determining spinal cumpression. 

To sum up, there arc : 1°, latent vortebral cancers ; 2°, vortobrab 
cancers which induce compression of the cord almost without pre. 
dominating pains; 3°, lastly, vertebral cancer, when it occasions 
the softening and giving way of the vertebræ, is the source of pains 

1 Charcot, ‘ Sur la paraplégie douloureuse et sur la thrombose artérielle qui 
surviennent dans certains cas de cancer” (Société des Hôpitaux. Mars, 1865). 

2? C. Hawkins, “ Cases of Malignant Disease of the Spinal Colamn,” ‘ Med. 
Chir. Transactions,” t. xxir, p. 48, 1846. 

3 E Leyden, “ Ucber Wirbelkrebs,” in ‘Annalen der Charité Kranken- 
haus,” r° Band, 3 heft, p. 54: consult also Black, ‘ Centralb'<it,” 1864, p. 
493; Th. Simon, “ Paraplegia dolorosa. Aus der Allgemcine Krankenbaus su 
Hamburg,” in ‘ Berlin, Klin. Wochens., Nos. 35 and 36, 1870. 
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which are almost specific. This giving way of the vertebræ may 
exist alone or be accompanied by the ordinary symptoms of com- 
pression of the cord ; but, I do not hesitate to say, as regards the 
case in point, that the fact of compression of the nerves is much 
more interesting, in clinical practice, than that of spinal com- 
pression. 

The assertions which I have just made to you are founded om 
repeated observations, some of which have been published in the 
thesis of M. L. Tripier: in these, the organic lesion in question 
existed with the whole group of characteristic symptoms, without the 
cord being at all involved. Leyden and Hawkins mention facts of 
the same kind ; and, since the appearance of M. Tripier”s thesis, E 
bave several times verified the accuracy of my pathogenic interpre- 
tation. The compressed nerves in such cases are red and swollen, 
but yet without any very serious histological change ;! in truth our 
means of investigation as regards this point are still comparatively 
very coarse.' The nerves do not become atrophied and undergo 
granular fatty degeneration until very late in the disease. Never, 
50 far as my experience goes, did I, under such circumstances, see 
the cancerous infiltration of the nerve, which several authors have, 
I believe, rather lightly invoked. 


VIII. 


Ït now becomes my duty to describe the symptoms, to which I 
have desired to call your attention, in a special manner. ÏI have 
proposed to group these symptoms under the designation of painful 
paraplegia of cancerous patients® This denomination of painful 
paraplegia TI have borrowed from M. Cruveilhier, who clearly 
recognised this genus of symptoms, without, however, divining their 
interpretation. ‘The name applies with exactness only in cases 
where the lumbar vertebral region is affected to a certain extent.. 
This, indeed, is what most commonly happens. 

But, as a matter of fact, several other combinations are possible. 
In the first place, the vertebræ having given way, on one side espe- 


1 Charcot et Cotard, ‘“ Sar un cas de zona du cou avec altération des nerfs 
du plexus cervical et des ganglions correspondants des racines spinales pos- 
térieures,” ‘ Société de Biologie, xvii, 1866, p. 41. 

? Charcot, “ Sur la paraplégie douloureuse qui surviennent dans certains cas- 
de cancer,” ‘ Bulletin de la Société Médicale des Hôpitaux,” loc. cit. 

? Cruveilhier, ‘ Atlas 32° livr., p. 6. 
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cially, there can, in consequence, be only a painful hemi-paraplegia; 
or else, again, the concomitant pains and phenomena may occupy the 
brachial plexus or the cervical plexus, when the lesion bears upon 
the cervical vertebral region. At other times, finally, the pains 
show themselves exclusively limited to the distribution of this or 
that nerve-trunk. It is also important to remark that, whatever be 
the place in which it shows itself, how circumscribed soever it may 
be, the pain in cases of this kind presents itself absolutely with the 
same characters as in painful paraplegia properly s0 called. 

Let us suppose that the lumbar vertebræ are affected, this being, 
as you know, the most common occurrence, and that these have been 
invaded throughout by the cancer, on the right side as on the left,— 
conditions which, in fact, you will find reproduced in one of the 
patients whom I shall introduce to you in a moment ;—now, in 
such a case, the following symptoms are to be noted : 

Acute pains exist; some constricting the lower part of the abdo- 
men like a girdle, others spread along the course of the crural and 
sciatic nerves, from their spinal origin to their peripheral extre- 
mities. 

There is 4yperæsthesia of the integuments, in points corres- 
ponding to the distribution of the painful nerves. ‘This hyperæs- 
thesia, generally, is so great that the least touch is extremely 
painful. 

The pains in question are permanent, or nearly so, but they become 
exasperated in paroxysms, which are most severe at night, and some- 
times assume a periodic character. Movements in bed, whether 
they be active or passive, provoke the manifestation of these pains 
or exasperate them. The same holds good, & fortiori, as regards 
standing and walking, which soon become wholly impossible. Hence 
there results a kind of impotency, which does not arise from: 
decrease of muscular strength, for, in bed, when the pains do not 
‘happen to be too acute,the movements of the lower extremities art 
performed, if the patient be not very much weakened, as in the 
normal state. 

During the paroxysms, the pains are truly frightful. The patients 
compare them to those which would be caused by the crushing of the 
bones, the biting of the deep-seated parts by some huge animal, etc. 
Itis a fact worth noticing that we do not succeed in calming them, 
except with great difficulty, by the use of high doses of narcotic 
substances. It should also be remarked that, without appreciable 
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cause, spontaneous improvements take place, as regards these pains, 
the physiological reason of which completely escapes us. 

To these phenomens may be added, especially in the more 
advanced stages of the disease, a certain number of disorders, 
amongst which Î would specially mention the eruptions of zona, ! 
which are produced along the course of particularly painful nerves, 
—à culaneous anasthesia, circumscribed in patches and developing 
in spite of the persistence of pains in the domain of the affected 
nerves (anæsthesia dolorosa),—a more or less manifest atropky of 
the muscular masses, and finally, cortracture supervening in a certain 
number of muscles. 

Lastly, I would point out to you that a deformity which causes 
the spine to describe a curve, having a long radius, and that a local 
vertebral pain which pressure or percussion provokes or exasperates 
very distinctly, are concomitant symptoms which you must not 
neglect to seek for with care, because they may elucidate the situa- 
tion and are, besides, frequently to be found. 

These several symptoms, gentlemen, may be for many months the 
only revelation of the cancerous vertebral disease ; but the symptoms 
of paralysis by comj .essic.: of the cord may become superadded. 

However this may be, when the phenomena of painfu] paraplegia 
appear with the characters just described, it will be right to examine 
whether there do not exist, in some part of the organism, some 
other manifestation of the cancerous diithesis; for, as you are 
aware, vertebral cancer is usually secondary, deuteropathic. Now, 
in this investigation, we may find ourselves confronted by more than 
one difficulty of a kind calculated to set the diagnosis astray. Î will 
confine myself, at present, to calling your attention to the following 
circumstance, which I have recently witnessed. It may happen 
that the patients have, in the breasts, certain atrophic indolent 
Cancers, to which they do not pay the least attention. I was con- 
sulted, a few days ago, by a lady who had been suffering for several 
months with a cervico-brachial neuralgia ; in reality, as you will 
see, it was a pseudo-neuralgia ; it was extraordinarily painful, and 
had absolutely resisted all the therapeutic agencies which had been 
tried. Strack by the special character which the pain presented, and 
remembering the facts observed in La Salpétrière, I inquired if any 
mammary lesion existed. I was answered in the negative, but I 
thought it right to pursue the matter, and examine how things 

1 Charcot et Cotard, loc. cit. 


92 DIFFICULTIES OF DIAGNOSIS. 


stood for myself. To the great astonishment of the patient, I dis- 
covered that one of the breasts was deformed at a spot, very circum- 
scribed indeed, owing to a retraction of the parts consecutive on 
the puckering occasioned by an atrophic schirrus. Quite recently, 
an English physician, whose name has escaped my memory, pub- 
lished a similar case in a volume of the ‘ Proceedings of the Patho- 
logical Society of London’ These facts will suffice, I hope, 
gentlemen, to show you clearly how attentive and circumspett, 
under such circumstances, it is necessary to be in the examination 
of patients. 

On the other hand, you must not go s0 far as to believe that the 
pains of cancerous vertebral disease, even when they appear with 
all the attributes just defined, are absolutely specific and adapted 
to guide us to a diagnosis without trouble. Far from it: difficulties 

may supervene, but, generally, they are not insurmountable. 
 Amongst the affections which may mislead, on account of the pains 
that accompany them, I have already mentioned the aoréic aneuwrisms 
and the #ydatid kysts, when these tumours are so disposed as to 
compress and irritate the spinal nerves. I will now refer to the 
existence of osteomalacia, cervical hypertropnic pachymeningitis, 
and lastly, a neurosis, spina/ irrilation. 

Senile osteomalacia, as well as that of the adult, occasionally 
recalls, by the character of the accompanying pains, the symptom- 
atology of the vertebral disease of cancerous patients.  ÆHyper- 
trophic cervical meningitis, in the first period, is also often accom- 
panied by somewhat analogous pains; the same may be said of that 
strange and curious affection, which is sometimes called spino/ 
irrilation, and which some physicians have very wrongly sought to 
bauish from our nosological lists, —but at present I desire to confine 
myself to calling your attention to these diagnostic difficulties. Î 
propose at another opportunity to return to the subject. 


LECTURE VII. 


ON SLOW COMPRESSION OF THE SPINAL CORD. SYMPTOMS. 
DISORDERS OF MOTILITY AND OF SENSIBILITY CONNECTED 
WITH SPINAL COMPRESSION. SPINAL HEMIPLEGIA AND 
HEMIPARAPLEGIA, WITH CROSSED ANÆSTHESIA. 


SuMMARY.— Lesions of the cord at the point of compression. They 
occupy the whole ertent of the cord, in a transverse direction, or 
only affect one of its lateral halves. 

First case: Succession of symptoms. Predominance of 
motor disorders at the outsel ; paresis, paralysts with flaccidity, 
temporary rigidity,permanent contracture of limbs, augmentation 
of reflez excitability.  Disorders of micturition; Budges 
theory. Modification of sensibility ; delay in the transmission 
of sensations ; dysæsthesia. Associated sensations. 

Second case : Lesions bearing on one of the lateral halves of 
the spinal cord. Lesion circumscribed. Spinal hemiparaplegia 
swilh crossed anæsthesia ; ils characters. Spinal hemiplegia. 


GznTLEMEN, — Before pursuing our studies on slow compression 
of the spinal cord, allow me to offer for your inspection the anato- 
mical preparations relating to this subject, which we owe to the 
kindness of Dr. Liouville. 

In paraplegia from Pott’s disease, as I told you, the deformation 
of the spine is not, as a general rule, the agent of the compression 
which the cord undergoes ; the spinal cord may even, in such a 
Case, be compressed without the vertebral column presenting the 
slightest trace of deformity. This preparation of Dr. Liouville 
furnishes plenary evidence of the fact. The spine, as you perceive, 
was not at all deformed here, although the bodies of several verte- 
bræ were deeply altered. The anterior vertebral ligament, on a level 
with the osseous lesion, was as if dilacerated, and the caseous matter, 
according to the mechanism indicated by M. Michaud, had come 


94 ANATOMICAL CONDITIONS. 


into contact with the dura mater, which, in consequence, presented 
on corresponding points a remarkable thickening (external caseous 
pachymeningitis). It was evidently this thickening of the dura 
mater which had determined the spinal compression. The latter 
was clinically represented by symptoms of paralysis which, as is 
usual, were preceded, many months before, by pseudo-neuralgic pains 
simulating intercostal neuralgia.! 

I resume now the course of our conferences. 

The question is, you are aware, to indicate the symptoms which 
directly arise from slow compression of the spinal cord. We are 
about, Ï must not conceal it from you, to enter upon a path long 
to travel and bristling with diffculties of every kind; but I hope 
that, by planning out proper stages, we may arrive at our goal with- 
out overmuch fatigue. 


I. 


Let us recall to memory the anatomical conditions in reference to 
which I had to enter into some details. The cord, you have not 
forgotten, is compressed, strangled as it were, in one part of 1ts 
course. Now, if this, in the early period, is but a purely me- 
chanical phenomenon, soon, in the immense majority of cases, the 
elements which compose the spinal nerve-centre react, after their 
manner. On a level with the compressed part, the lesions of érans- 
verse myelilis from compression are produced ; whilst, above and 
below this point, develop, according to the laws we have stated, the 
alterations of secondary fasciculated sclerosis, which occupies, in 
the first case, the median portion of the posterior columns, and, in 
the second case, the hindermost part of the lateral columns. 


1 These anatomical preparations were obtained in Professor Béhier”’s wards. 
The patient was about fifty at the time of death. Before being seized with 
paraplegia he had, for several months, experienced localised pains in the 
course of the thoracic intercostal nerves, which for a moment had induced the 
belief that he suffered from simple intercostal neuralgia. Later on, on account 
of the persistence and character of the pains, the opinion was expressed that 
the neuralgia was symptomatic, though it was found impossible as yet to 
decide as to the nature of the primary disease. Then supervened the para- 
plegia, which definitely elucidated the diagnosis. The spine preserved its 
regular form until the fatal end. Again, in Professor Béhier's wards, M. 
Liouville bas recently observed another case of Pott’s disease, likewise without 
deformation of the vertebral column. 
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IL. 


Let us consider then the state of things as observed under 
ordinary conditions ; as we proceed, we will note exceptional cir- 
cumstances, and, for greater clearness, let us take as our example 
the commonest case, that in which the lesion occupies any point in 
the dorsal region of the spinal cord. 

It is time now to make a first distinction, Sometimes the 
compression affects the whole substance of the cord transversely ; 
sometimes, on the contrary, it bears upon only one of the lateral 
halves of the nerve column. It is the first case which, by 
the way, is far the more frequent, which shall now engage our 
attention. 


IT. 


Let us thoroughly realise the situation which we are about to 
examine. For several weeks, or yet longer occasionally, the sym- 
ptoms termed exérinsie,andamongst them the pseudo-neuralgic pains, 
alone oceupy the scene. In the hypothesis which we have adopted, 
it is understood that we have only to deal with organic lesions 
primarily situated externally to the cord, —this nerve-centre, then, 
has not yet exhibited any suffering. What are the symptoms which 
are about to inaugurate the series of new phenomena?  Shall they 
be disorders of motion or derangements of sensation ? The order 
of succession, gentlemen, is difficult to determine, in the actual 
state of things, for lack of observations collected with the special 
intention of elucidating this particular fact. That, however, is a 
matter of detail somewhat secondary in importance as regards 
practical purposes, but which, nevertheless, is not without some 
interest when theoretically considered. 

In point of fact, formications, pricklings, sensations of heat and 
cold in the lower extremities, if they constituted the first symptoms, 
would necessarily indicate, according to the theory, that the con- 
ductors of feeling, that is to say the grey substance, had undergone 
an important morbid change from the outset; for, 1t has been 
shown, by experiments, that, under normal conditions, the grey 
substance does not provoke any kind of sensation when excited 
by stimuli. On the other hand, purely motor disorders, paresis or 
more or less complete paralysis of the lower extremities, are phen- 
omena which may be produced apart from all change in the properties 
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of the elements of the cord, by the simple fact of a mere mechanical 
interruption of the continuity of the nerve-fibres. 

However this may be, gentlemen, the reality appears to be that 
sometimes the motor disorders (paresis of the lower limbs), some- 
times the sensory disorders, and particularly the sensations referred 
to the periphery, and indicating irritation of the grey substance 
(prickling, formication, feeling of constriction, articular pains), take 
the lead in the procession of symptoms. 


IV. 

Disorders of motion, in any case, do not delay to predominate, 
in the first stages at least, over the sensory derangements. Leav- 
ing aside the few subjective phenomena just mentioned, the transmis- 
sion of sensory impressions is long carried on in a physiological 
manner, when the power of motion is profoundly modified, and 
i is even rare for such transmission to be ever completely inter- 
rupted, or indeed very gravely involved. 

It would seem thatthe grey matter, situated in the centre of the 
cord, is protected against the influence of causes of irritation 
coming from the periphery. This is a peculiarity which has long 
been recognised by clinical observation, and which marks a contrast 
with what takes place in cases of spontaneous myelitis, or of intra- 
spinal tumours, cases in which these lesions usually occupy the 
central portion of the cord from the commencement. 

Let us delay a moment over the disorders of motility. 

A. In the first degree, simple paresis is observed, but this is soon 
transformed into more or less absolute paralysis, svith flaccidity of 
the limbs, or, in other terms, without muscular rigidity. 

This phenomenon in connection with the interruption of the 
white columns, and of the lateral columns especially, is in confor- 
mity, you perceive, with the results of experimental pathology. 

B. At the end of some days or of some weeks, later in certain 
cases, sooner in others, there supervene, in the paralysed members, 
jerks, cramps, a lemporary rigidity of the muscular mass,—so many 
symptoms attaching also to lesion of the lateral columns, but which 
already indicate that a source of excitation has taken up its abode 
in the fascicles. These are, in short, the first symptoms which 
can be referred to descending myelitis of the lateral columns. 

c. Lastly, supervenes permanent contracture of the limbs, which 
almost never fails to exist at a certain period of the disease, and 
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which appears to be, also, connected with the sclerous lesion, 
which the lateral columns present in the inferior section of the 
cord. It is the rule that this contracture shall first, for some time, 
maintain the paralysed limbs in a posture of forced extension, but 
sooner or later, generally speaking, a posture of forced flexion 
supervenes. 

D. În this phase of the disease, under the combined influence of 
the suppression of the moderator influence of the brain, and prob- 
ably, also, because of the irritation of which the grey substance, in 
its turn, becomes the seat, the reflex properties of the inferior seg- 
ment of the cord are augmented. Then, we see the paralysed 
members rise and become convulsed at the least touch, or when 
the patient micturates or goes to stool. 

I will not dwell upon those disorders of motility which to-day 
are the common knowledge of all. I will confine myself to making 
you observe that the intensity of permanent contracture of the 
extremities, and especially of contracture with flexion, is generally 
more marked in myelitis from slow compression than it is in spon- 
taneous myelitis. 

The same rule holds good with respect to the augmentation of 
the reflex properties of the cord. Still, it will not do to make of 
this difference, the cause of which completely escapes us, an abso- 
lute diagnostic character. 

E. Ît is the rule, also, in myelitis from compression, at all 
events when the dorsal region is involved, that the bladder shall 
preserve to a great extent its functional integrity duriug a compara- 
tively lengthy lapse of time; but more or less marked vesical 
derangement may finally supervene. With respect to this subject, 
a distinction must be drawn. 

If the compression is seated high up, towards the middle of the 
dorsal region for instance, we generally remark a difficulty in the 
emission of urine. This difficulty seems due to this, that the 
muscles which serve as sphincters remain in a state of permanent 
spasm. The will does not readily overcome this permanent con- 
traction, and the involuntary emission of urine which sometimes 
occure, in such cases, happens by overflow as it is called. 

On the contrary, if the lesion is situated low down, towards the 
upper portion of the lumbar region, it may happen that the 

! Holmes, ‘ A System of Surgery, t. ii, p. 858, ‘* Inclusion of the Spinal 
Cord in Caries of the Spine.” 
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sphincters shall be paralysed, in a continuous manner, and then the 
uriue flows involuntarily. 

It is possible, in some measure, to account for this difference, 
which seems singular at first glance, if we refer to the theory, 
founded on experimental research, which Dr. Budge has recently 
published with respect to the mode of action of the central nervous 
system on the functions of the bladder.! 

In reality, according to Dr. Budge, there exists no other 
sphincter of the bladder than the urethral muscles (the constrictor 
urethræ and bulbo-cavernosus). The nerves which cause the 
bladder to contract proceed from the crura cerebri. Passing by the 
restiform bodies, they may be experimentally followed in the 
anterior columns of the cord as far as the exit of the 3rd—5th 
sacral pairs. The nerves which cause the muscles of the urethra to 
contract, follow, still according tu Herr Budge, nearly the same 
course, and they offer this peculiarity, that they are modified in the 
normal state by a reflex influence which is communicated to them 
by the centripetal nerves coming from the bladder. Consequently, 
a reflex act is produced, the effect of which is to determine the per- 
manent contraction of the urethral muscles, but which may be 
modified or even annulled by a sort of inhibition which the will 
commands. 

According to this view, every lesion which should have the effect 
of interrupting in the cord (down to the exit of the 3rd, 4th, and 
5th sacral pairs) the course of the nerves that proceed either to the 
bladder, or to the urethra, should likewise have the result of allow- 
ing the reflex act which commands the constant closure of the 
sphincter to subsist; hence it is that lesions of the cervical and 
dorsal cord produce the permanent spasm of the vesical sphincter 
which is observed, in certain cases of spinal compression. 

If, on the other hand, the lesion is seated lower down, the con- 
ditions of the reflex act in question no longer subsist ; the sphincter 
is paralysed in a constant manner, and the urine then incessantly 
dribbles out, drop by drop, the action of the muscles of the bladder 
no longer encountering any obstacle. 

I am not unaware, gentlemen, that Dr. Budge’s theory is not yet 
classic,—far from it, the experimental facts on which it is based 

1 Budge, ‘ Zeitschr. f. rat. Heïlk., xxi, p. 5 und 174; “ Ueber die Reiz- 


barkeit der Vorderen Ruckenmarksstränge” (‘ Pflüger’s Archiv für Physiolo- 
gie, Bd. üi, p. pr1). 
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require to be themselves verified. Nevertheless, I thought it my 
duty to state it succinctly because, in my opinion, it explains better 
than any other theory, at present known, the facts revealed by 
clinical observation. 


V. 


Às I told you, a little ago, sensation, in paralysis from compres- 
sion, does not generally become gravely altered until very late ; 
unless, indeed, the lesion be one which primarily occupied the 
central portion of the cord. However this may be, here is a sum- 
mary of some peculiarities relative to disturbances in the trans- 
mission of sensory impressions which show themselves by pre- 
ference, but not however exclusively, in paralyses from spinal com- 
pression ; they are not seen, as you must have anticipated after what 
has been said, except in cases in which compression reaches a 
high degree of intensity. 

In the first place, 1 would mention the delay in the trans- 
smission of sensations, a curious phenomenon which, if Î mistake 
not, was first noticed by M. Cruveilhier.! Thirty seconds may 
elapse, as I have once observed, between the moment when the 
impression is made and that when the patient perceives it. 

I should also mention a kind of #yperæsthesia or rather of 
dysæsthesia, in consequence of which the least stimuli, such as a 
slight pinch, the application of a cold body, give origin to a very 
painful sensation, which is always the same whatever the nature of 
the stimulus may be. According to the statements of the patients, a 
feeling of vibration is principally experienced. These vibrations, 
according to their account, seem to ascend from the root of the 
limb at the same time as they descend towards its extremity. In 
most cases, these sensations persist during several minutes, some- 
times a quarter of an hour and even more, after the cessation of 
the exciting cause which determined them. The patient, under 
such circumstances, always finds much diffculty in exactly desig- 
mating the place in which the stimulus was applied. 

Finally, it is not rare to find that the stimulation applied to one 
limb, after having produced the effects just mentioned, is followed in 
alittle time by an analogous sensation which seems to manifest itself 
symmetrically in a part of the opposite limb corresponding to the 


! Cruveilhier, ‘ Anat. Pathol./ No. xxxviü, p. 9; M. Schiff, ‘ Lehrbuch der 
Physiol. des Menschen,” 1888-59, p. 249. 
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region which was primarily stimulated. ‘This comes under the 
head and history of what has been denominated associated sen- 
salions. 

It has been sought, as you know, to account in the following 
manner for the production of the phenomenon in question : 

When transmission of the sensory impressions in the cord has 
been rendered difficult by the interruption of a certain number 
of (centripetal) nerve-tubes, these impressions are supposedly 
transmitted by means of the ganglionic cells, connected together 
by their prolongations extending to the uninjured tubes: these im- 
pressions having reached the centre of perception by this abnormal 
way would be subsequently referred, in accordance with the common 
rule, to the periphery of these latter nerve-fibres, and hence would 
supervene the error in localisation. 

I believed it right, gentlemen, to remind you of these peculiar- 
ities because, I repeat, they are observed more commonly and in a 
higber degree in paraplegia by compression than in any other form 
of paralysis of the lower extremities. But, again, we must not 
look here for an absolute, distinguishing characteristic. Besides, 
this qualification must be remembered, these symptoms are rarely 
observed in paraplegia determined by slow compression of the spinal 
cord, except in cases where the spinal lesion is carried to its highest. 
point. 


VI. 


Unless unexpected complications supervene, the nutrition of the 
paralysed parts remains normal. Thus, the muscles preserve, for 
many months, their electric properties. Prolonged inaction, however, 
finally brings about emaciation and diminution of the faradaic 
contractility of the paralysed muscles. With respect to the external 
tegument, the bladder and the kidneys, no appreciable nutritive 
change is presented, for a long time. But, the vitality of these 
organs appears to become rapidly modified under the influence of 
certain complications. Thus, for instance, in a case which I 
observed of paralysis consecutive on Pott’s disease, the sudden 
opening of an abscess into the rachidian canal determined an abrupt 
irritation of the inferior segment of the cord, which was soon fol- 
lowed by the rapid formation of sacral eschars, and by an alteration 
in the electric contractility of the muscular masses which, by degrees, 
became atrophied in a remarkable manner. The urine, at the same 
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time became purulent. The changes which supervene, under such 
conditions, are generally speedily fatal. Such alterations, indeed, 
may, without the apparent intervention of a new cause or any 
complication whatever, manifest themselves more or less rapidly at 
a given moment, in the course of paraplegias from compression, and 
bring about a fatal termination. 


VIT. 

Hitherto, gentlemen, we have only occupied ourselves with the 
organic lesions which intercept the course of the nerve-fibres in the 
cord, throughout its whole breadth, in one place. I wish now to call 
your attention to a case in which one of the lateral halves of this 
nerve-centre 1s alone injured by the compression. 

It behoves us first to specify clearly the extent and the disposition 
of the alteration with which we are concerned. 

We suppose the lateral half of the spinal cord affected throughout 
its whole breadth to the median line. Consequently, the lesion 
should have interrupted the course of the fibres of the posterior 
and antero-lateral columns of one side, and simultaneously also the 
corresponding parts of the grey substance to the median line. In 
these special conditions and in these only, the lesion whose effects 
we are studying is chnically represented by a most remarkable and 
thoroughly characteristic symptomatic group. 

We may designate this group simply by the uame of epina/ 
hemiplegia silh crossed anæsthesia, when the lesion in question 
occupies a part of the cervical region. 

If, on the contrary, it is a portion of the dorsal region which is 
affected in this manner, it is not hemiplegia which is observed, but 
pinal hemi-paraplegia with crossed anæsthesia. You will soon 
anderstand, gentlemen, the reason of these denominations. 


VII. 

Any hemilateral lesion of the cord which fails to fulfil the 
specified conditions just enumerated will not produce the sympto- 
matic group to which I desire to call your attention, or will only 
produce it, at most, in an imperfect manner; on the contrary, once 
these conditions are fulfilled, the symptomatic picture 1s necessarily 
presented. Our knowledge of this subject is of quite recent date. 
It is one of the most precise, and most fruitful of the results fur- 
nished in later times by the intervention of experimental physiology 
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in the domain of spinal pathology, and Ï am happy to say tbat this 
important result is entirely due to the works of my friend Professor 
Brown-Séquard. Not, indeed, that spinal hemiplegia and hemi-para- 
plegia had passed unperceived until his time, but, before M. Browu- 
Séquard, it was thought that these formed, as it were, a fortuitous 
reunion of strange and contradictory phenomena, inexplicable from 
the standing point of the prevailing physiology. To-day, thanks 
to the labours of M. Brown-Séquard, we know, at least to a great 
extent, the reason of the phenomena which we can trace back, 
with accuracy, to the anatomical lesion which gave them birth. 

For a long time, clinically speaking, the subject chiefly interested 
surgery, for a hemilateral section of the cord, capable of determin- 
ing hemi-paraplegia with crossed anæsthesia, appears to be a fre- 
quent consequence of injuries done to the spinal centre by 2 
cutting weapon. However, the physician is sometimes called to 
observe this symptomatic form and, particularly, in cases of spinal 
compression occasioned by a tumour. 

Let us take the case of a meningeal tumour, compressing, to- 
wards the middle of the dorsal region, one lateral half of the spinal 
cord, and suppose, in order to realise the question more clearly, 
that the compression affects, for instance, the Ze/f side of the nerve- 
column, as happened in a case whose history I have related (figs. 6 
and 7).! Here are the principal phenomena which would be 
noticeable under such circumstances : 

The inferior extremity ox the left side would be more or less 


1 Charcot, ‘“ Hémiparaplégie déterminée par une tumeur qui comprimait la 
moitié gauche de la moelle épinière,” in ‘ Archives de Physiologie, t. ii, p. 
29, 1869, pl. vi. The tumour, bearing on the anterior face of the dorsal 
region of the cord, which it strongly compresses from before backwards and 
from left to right, is rather regularly oval in shape. Its long vertical axis 
measures about three centimètres and a half, and its transverse diameter one 
and a half (figs. 6 and 7a). It is situated five centimètres above an imaginary 
line, which would divide across the widest part of the lumbar enlargement. 
It is partially niched in a depression which it has hollowed out for itself at the 
expense of the cord (fig. 7, 6). It is not situated exactly on the median line, but 
a little to the left of the anterior median furrow, which it has driven towards the 
right, s0 that it compresses the left half much more strongiy than the right. In 
one point, the compression of the left half is pushed so far that the two layers 
of the pia mater appear adherent together; on the contrary, the right half of 
the cord still exhibits, in the most strongly compressed points, that is, in the 
vicinity of the median furrow, a thickness of more than two millimètres. See 
also a caso published in the ‘ Lancet,” 1856, p. 406, by Mr. Ogle. 
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completely paralysed, as regards movement ; the same thing also 
would occur, with respect to the abdominal muscles of the same 
side. The integuments, on the points corresponding to the parts 


Fic. 7. Fic. 8. 


affected by motor paralysis present, when compared with homolo- 
gous points on the opposite side, a more or less marked elevation 
of temperature, as a consequence of vaso-motor paralÿsis. Sensa- 
tion, over the whole extent of these same points, would be found 
vormal or even remarkably augmented on a level with the seat of 
the spinal compression and, on the same side, an attentive explora- 
tion would detect the existence of a zone of anæsthesia, disposed in 
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a transverse direction, and forming the upper boundary of the 
paralysed parts, the sensibility of which, as has been stated, would 
be exaggerated or normal. 

On the right, that is to say, on the side opposed to the spinal 
lesion, the power of movement would be perfectly preserved in the 
lower extremity, and the muscles of the abdomen ; but, on the other 
hand, sensibility would be obscured or even completely extin- 
guished, in all its kinds. We should have a genuine hemi-anæs- 
thesia, bounded above on a level with the spinal lesion by a well 
defined horizontal line, and bounded very exactly in front by the 
median line. 

You readily comprehend, from what precedes, the reason of the 
name spinal hemi-paraplegia with crossed anæsthesia, proposed as a 
designation for the symptomatic group in question. If the hemi- 
lateral compression, instead of occupying the dorsal region of the 
cord, should occupy a point higher up, the superior portion of the 
brachial enlargement for instance, we would have the symptoms of 
spinal hemiplegia properly so-called, before our eyes. Here also 
we should notice a crossed hemi-anæsthesia, one occupying, that is 
to say, the side of the body opposite to that in which the spinal 
lesion is situated ; but the insensibility would not remain confined 
to the lower extremity and one side of the abdomen, it would 
extend on the same side over the trunk, the upper extremity, and 
even the neck, so that the face, perhaps, might alone be spared. 

On the side corresponding to the seat of the spinal lesion, the 
motor paralysis would occupy, at the same time, the upper and 
lower extremities, which would both present a relative increase of 
temperature. The trunk and the extremities of this side would 
have preserved their sensibility or become hyperæsthetic. The 
zone of anæsthesia which would form the upper limit of these parts 
would be situated very high, and would occupy, for instance, the 
upper portion of the thorax, and shoulder, and even of the neck. 

The anæsthesia, exactly or, as it were, geometrically limited, by 
the median line, and extended, as we have described, over one entire 
side of the body, recalls, in some respects, the hemi-anæsthesia of 
hysterical patients, and that which is observed, as we have else- 
where mentioned, in the case of certain circumscribed (focal) lesions 
of the encephalon.! But, many circumstances may be noticed to 


\ Charcot, ‘Lectures on Diseases of the Nervous System,’ first series, 
Lecture X, New Sydenham Society. 
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serve to distinguish them, if need be. Thus, in hysteria, as in the 
case of an encephalic lesion, the face would almost necessarily par- 
ticipate in the hemi-anæsthesia, which would not happen in spinal 
hemiplegia. Besides, the concomitant motor disorders—paresis, 
paralysis with or without contracture—would show themselves in 
the latter case, on the side opposed to the anæsthesia, whilst they 
would occupy the same side as the latter in hysterical patients, and 
in those affected by orgauic lesions of the encephalon. I will not 
dwell longer on the subject of these distinguishing details which 
might be easily multiplied. 

Nor will I stay to develop further the anatomic and physiolo- 
gical mterpretation which has been given of the symptoms of spinal 
hemiplegia and paraplegia. Ï cannot do better, in this respect, than 
direct you to the different works of M. Brown-Séquard,! and I shall 
tonfine myself to the following remarks. 

It is supposed that the conductors of sensory impressions, whatever 
they may be, after having followed in each lateral half of the spinal 
cord a course tending from without inwards, and from behind for- 
vards, on a plane slightly inclining upwards, arrive and cross each 
other at the median line. There is also reason to believe that the 
fascicles, which after this crossing ascend towards the encephalon, do 
not greatly diverge from the median antero-posterior plane, and 
that they occupy the central part of the grey substance in the 
vicinity of the commissure. Now, here are the consequences which 
result from such an arrangement. 

The hemilateral lesion of the spinal cord (whether it be caused by 
a wound given with a weapon, by a focus of myelitis, or by a 
tumour, matters little) will have the effect of destroying a number 
of yet uncrossed conductors which will be great in proportion to its 
vertical extent. In this way is that transverse zone of anæsthesia 
produced, more or less high-placed according to the case, which is 
observed on the same side as the lesion, and on a level with it. 

Below the lesion, the conductors coming from the same side of 
the cord will follow their course to the median line, and there cross 
with those of the opposite side, without having undergone any 
interruption in their path. Hence it is that the parts situated 
below the transverse zone of anæsthesia will preserve their normal 

\ See Brown-Séquard, ‘ Physiology and Pathology of the Nervous System,” 


Philadelphia, 1860. ‘Journal de la Physiologie, &ec.,t. vi, 1863, p. 124. 
“The Lancet,” 1869, vol. i. 
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sensibility. They very often even show themselves remarkably 
hyperæsthetic. 

There has not yet been given, so far as Î am aware, a perfectly 
satisfactory explanation of the latter phenomenon. 

With respect to the conductors of sensory impressions, which 
come from the side of the cord opposed to that occupied by the 
lesion, they have all, after crossing, to traverse the focus of altera- 
tion provided that the latter really extend to the median line; and 
they consequently all undergo, in this part of their course, a more or 
less complete interruption. Thus it is that the crossed hem- 
anæsthesia is produced. 

As regards the motor paralysis which is observed below the 
hemilateral lesion of the cord, and on the same side with it, that is 
an easily foreseen consequence of the interruption undergone by 
the corresponding lateral fascicle, the fibres of which do not 
decussate anywhere in the cord with the homologous fibres of the 
opposite side. 

I took care, just now, to point out to you that the fascicles— 
supposing that it be really the fascicles—resulting from the decus- 
sation of the conductors of sensory impressions appear not to 
diverge markedly from the antero-posterior median plane, where 
they occupy, on either side, the central part of the grey substance. 

It follows from this arrangement that a hemilateral lesion of the 
cord, even though somewhat severe, but which, not rigorously 
extending to the median line, spares the fascicles in question, would 
not have the effect of determining crossed hemi-anæsthesia. Such 
a lesion would produce, according to the case, spinal hemiplegia 
or hemi-paraplegia, but without crossed anæsthesia. You will 
meet in practice, with rather numerous examples of this kind. 

I have desired to restrict myself, gentlemen, to indicating to you 
in a very summary manner the most salient features of the sym- 
ptomatic group which betrays the existence of hemilateral lesions 
of the spinal cord. I cannot, however, excuse myself from 
adding to what precedes some complementary details. Rarely do 
the lesions in question remain always confined within their original 
boundaries. Soon or-late they propagate themselves, either 
upwards or downwards, or in both directions at the same time, to 
a certain distance beyond the primary focus. It is almost the 
rule, for instance, that, below the hemilateral transverse lesion and on 
the same side with it, the lateral fascicle shall be, at a given 
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moment, affected throughout its whole height, according to the law 
of the development of descending fasciculated scleroses. In such 
a case, permanent contracture would not delay to become super- 
added to the paralysis determined in the members by the primary 
spinal lesion. At other times, the irritation seems also to propa- 
gate itself, likewise below the lesion and on the same side, s0 as 
to invade the anterior horn of grey matter. Then the extremities, 
already paralysed and contractured would, in addition, exhibit a more 
or less well-marked atrophy of the muscular mass. Finally, appar- 
ently in connection with the consecutive alteration of different 
points of the grey substance, not yet determined, we may see the 
symptoms of spinal hemiplegia become complicated by the forma- 
tion of different other trophic disorders, such as arthropathies, sacral 
or gluteal eschars, &c. 

Enough has been said, I hope, gentlemen, to make you recognise 
the interest which, from our point of view, belongs to the study of 
spinal hemiplegia. 1 cannot too often repeat that this symptomatic 
array is not produced only, as for a time was thought, 1n conse- 
quence of traumatic lesions of the spinal cord. I have myself 
observed it, under the well-defined form of hemi-paraplegia with 
crossed anæsthesia in five cases. In three of these cases, there was 
transverse sclerous myelitis ; in a fourth, an intra-spinal neoplasia. 
Lastly, in the fifth, already mentioned above, a tumour primarily 
developed in the internal surface of the dura mater had, at a 
given moment, by enlarging, in an antero-posterior direction, deter- 
mined in one part of the dorsal region a compression which was 
almost exactly confined to one lateral half of the spinal cord. 


! Charcot et Gombault, ‘ Note sur un cas de lésions disséminées des centres 
nerveux observées chez une femme syphilitique,” in ‘ Archives de Physio- 


logie, 1873, p. 173. 


LECTURE VIIT 


‘ON SLOW COMPRESSION OF THE SPINAL CORD. CERVICAL 
PARAPLEGIA, PECULIAR SYMPTOMS. PERMANENT SLOW 
PULSE. 


SumMary.—On cervical paraplegia. Compression of nertes { : 
upper extremilies. Lesions of spinal cord in the neck ; their 
mode of action in the production of cervical paraplegia. Drs- 
tinction between cervical paraplegia due to the compression 9 
peripheral nerves, and that dependant on a lesion of the cord. 
Alleration of motor nerve-cells and tumours of the cord— 
causes of a third form of cervical paraplegia. 

On some peculiar symptoms of slow compression of the cer- 
vical cord. Oculo-pupillary disorders. Cough and dyspnes. 
Frequently recurring vomiting. Dificulty of  deglutitin. 
Hiccough.  Functional derangement of bladder.  Epilepix 
attacks. 

On permanent slow pulse. Temporary slowing of pulse 51 
fractures of vertebræe of neck. Permanent slow pulse con- 
necled with certain organic affections of heart (aortic in 
sufficiency, fatty degeneration of cardiac tissue, fibrinous 
deposits).  Insufficiency of cardiac lesions, in some cases, 
explain slow pulse. Plenomena connected with permaneri 
slow pulse. Syncope, apoplectiform state, convulsive fits. In 
certain cases, the starting point of permanent slow pulse to be 
sought in cervical cord or bulbus rachidicus. Dr. Halbertor's 
Case. 

Sudden death from rupture of transverse ligament of the 
odontoid process. 

Symploms accompanying lesions of the lumbar enlargement 
and cauda equina. 


GENTLEMEN,—Ï shall conclude this series of studies relating to 
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slow spimal compression, by calling your attention to certain 
peculiarities which are sometimes observed in cases where the 
Jesion which determines the phenomena of compression affects the 
cervico-brachial region of the spinal cord. 


I. 


We will consider, in the first place, a singular form of paralysis 
which may be met with, under such circumstances, and which we, 
following the example of Dr. Gull, propose to designate by the very 
practical name of cervical paraplegia." The paralysis here occupies 
either but one of the upper extremities, or both of them together, 
exclusively or at least in a predominating manner. The abdominal 
extremities are also often subsequently affected, but generally in a 
comparatively minor degree. It is not very uncommon to meet 
this form of paralysis in Pott’s disease of the cervical region. 

a. It may bappen and, in fact, it somewhat frequently occurs 
that, in this variety of Pott’s disease, the nerves of the upper 
extremities are compressed, sometimes at the intervertebral notches, 
sometimes in their passage through the dura mater, where it is 
thickened by a caseous pachymeningitis. This compression, when 
carried to a certain degree, will necessarily sooner or later result in 
the production of a paralysis affecting, according to the case, either 
both the upper extremities simultaneously or one of them singly. 
This paralysis is wholly peripheral, and will be represented, gentle- 
men, by the following train of symptoms nearly : 

At the beginning, acute pain will occupy the course of the com- 
pressed and irritated nerve-trunks: a more or less marked hyper- 
æsthesia of the integuments may be added, together with various 
vaso-motor disorders, different vesicular and bullar cutaneous erup- 
tions, &c., in a word—the whole series of phenomena which we but 
lately learned to know in reference to the pseudo-neuralgias of the 
cord, and to which, consequently, it is needless for us to return. 
Loss of motor power will not fail to supervene without delay, and 
the muscles of the paralysed members will soon present a more or 
less well-marked atrophy, usually accompanied by a greater or less 

degree of decrease of faradaic contractility in the course of the 
disease. The hyperæsthesia will give place to anæsthesia which is 
often very intense. Lastly, it should be remarked that, in the 


! “Cervical Paraplegis,” ‘ Guy’s Hospital Reports, t. v, 1838, p. 207. 
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members deprived of motion, diminution or even total suppression 
of the reflex acts may supervene.! 

&. The compression undergone by the nerve-filaments which give 
origin to the brachial plexus, is far from being the only organic 
cause capable of producing cervical paraplegia ; the latter may still 
show itself in consequence of lesions which act upon the spinal 
cord itself. 

If it is true that very severe compression, carried so far, for 
instance, as to flatten the cord in a marked manner, has necessarily 
the effect, when bearing on the cervico-brachial region, of paraly- 
sing the four extremities, it is, on the other hand, demonstrated by 
observation that a lesser pressure, affecting the same region, may 
under certain conditions result in occasioning a motor paralysis 
confined, for some time at least, to the two upper extremities or 
even to one of them. 

In order to account anatomically and physiologically for this 
phenomenon, which clinical observation has set prominently forth, 
it has been proposed to admit that the conductors for the volun- 
tary motor incitations of the thoracic members occupy, in the 
anterior columns of the cervical cord, a more superficial plane than 
that occupied by the conductors of the same incitations for the 
inferior extremities. It follows naturally from this that the two 
orders of conductors may be separately and singly injured.? 

Whatever be the value of this interpretation, there can be no 
doubt, gentlemen, I repeat, as to the existence of the form of pars- 
lysis of the upper extremities to which I have to call your atten- 
tion. Here, besides, is a summary statement of the peculiar 
features under which it presents itself, which allow it to be dx- 
criminated from the cervical paralyses connected with peripheral 
compression of the nerves. In the latter, as you know, the loss of 
motor power is accompanied and preceded by acute pains (pseudo- 


1 “On Cervical Paraplegia from Compression of Nerve-trunks,” see Brodie; 
“ Injuries of the Spinal Cord,” in ‘ Medico-Chirurgical Transactions,” 1837, t. 
20, p.131; Marshall Hall, in ‘ Medico-Chir. Trans. 1839, t. 22, p. 216; 
Niemeyer, ‘ Speciell. Pathol. t. ii, p. 358; Prof. Rosenthal, ‘ Canstatt's 
Jahresbericht, 1866, 2 Bd. 1 abth., p. 45, and ‘ Nervenkrankh.:” Benedikt, 
‘ Elektrotherapie,” t. ii, p. 316; J. A. Michaud, ‘ Sur la méningite et sur ls 
myélite dans le mal vertébral, Paris, 1871, p. 56. 

2? See Brown-Séquard, ‘ Journal de la Physiologie,” &c., t. vi, 1865, p. 13% 
631, and 632. Eulenburgh, ‘ Functionellen Nervenkrankh. Berlin, 1871, 


P. 379: 
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neuralgias), followed sooner or later by anæsthesia, a more or less 
wcll-marked atrophy of the muscular mass supervenes with greater 
or lesser rapidity, together with diminution of faradaic reaction. 
The reflex acts in the paralysed members are diminished or sup- 
pressed. 

Cervical paraplegia arising from antero-posterior spinal compres- 
sion, on the contrary, presents itself with quite other characters. 
Here, the muscles for a length of time preserve their volume as well 
as their electrical properties. The sensibility of the paralysed mem- 
bers may not be markedly modified; lastly, not only do the reflex 
phenomena persist, in these members, but they even show them- 
selves sometimes manifestly exalted. This circumstance which, of 
itself, would suffice to demonstrate that the lesion does not bear on 
the peripheral course of the nerves has already been pointed ont, in 
a case recorded by Dr. Budd, which forms part of a very interest- 
mg memoir, the publication of which goes back to the year 1839.? 
The patient was a scrophulous young girl, affected with caries of 
the cervical vertebræ, in whom a retro-pharyngeal abscess was 
subsequently developed. For nearly two years the paralysis was 
confined to the upper extremities ; it afterwards invaded her right 
lower extremity. Under the influence of different stimuli, as like- 
wise during the acts of micturition and defecation, more or less 
energetic movements supervened in this limb, and also occasionally 
bat always to a minor degree, in the upper extremity of the same 
nide. 

À case recorded by Dr. Radcliffe must be approximated, in 
certain respects, to that of Dr. Budd.* 

e. There is also, gentlemen, another method by which an altera- 
tion of the cervico-brachial region of the spinal cord may deter- 
mine a motor paralysis limited to the upper extremities. You are 
aware that, in certain cases of infantile spinal paralysis cervical 

1 “ Pathology of the Spinal Cord,” in “ Med.-Chir. Trans.” 1839, t. 22, p. 
141. 

É À case noted in Oppolsers ‘ Clinique” by Dr. Schott, and another case 
observed by HH. Vogel and Ditmar, are also examples of slow compression, 
bearing on the anterior part of the cervical region of the spinal cord, and 


having determined a motor paralysis limited to the upper extremities. These 
two cases have been referred to in an interesting work by Dr. Emil. Rollet, 


_ “Krankheits-Erscheinungen in Folge von Compression der oberster Dorsal- 


stücks des Rackenmarks,” in ‘ Wiener Med. Wochenschr., Nos. 24, 25, 26, 
and ‘ Canstatt’s Jabresb.,” 1865, t. 3, p. 30. 
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paraplegia, is observed when the systematic lesion of the an- 
terior cornua of grey matter remains confined, for a certain 
height, to the brachial enlargement. The paralysed members 
then present, from the outset, an extreme flaccidity, the result 
of loss of tone by the muscles; the reflex acts are more or 
less completely abolished, and the wasted muscles answer no 
longer to the faradaic stimulus. Sensibility, as a general rule, is 
changed in nothing. 

An acute partial myelitis, having the same position, would 
produce nearly the same effects,! and the same may be said of a 
tumour which, primarily developed towards the centre of the 
cervical cord, should principally extend forward s0 as to affect 
chiefly the grey substance of the anterior cornua. Only in the 
latter case the aspect of the symptoms would be necessarily more or 
less profoundly modified, on account of the relatively slow evolu- 
tion of the legion and of its extension, inevitable as it were at a 
given moment, either to the white columns or to the posterior 
regions of the grey substance. However this may be, we might 
quote some instances where a cerVical intra-spinal tumour deter- 
mined a paralysis in the upper extremities which, in many respecte, 
approximated to the infantile type. In reference to this matter, I 
shall confine myself to pointing out a case, recorded by Dr. Gall, 
where the patient was a child of eight months, in whom a solitary 
tubercle had developed at the inferior portion of the cervical en- 
largement, on a level with the origin of the sixth and seventh 
cervical nerves. The paralysis at first gradually invaded the right 
superior extremity; then, at the end of fifteen days, it had ex- 
tended to the left upper extremity. Two months after the invasion 
of the first symptoms, the paralysed members which were greatly 
wasted, hung flaccid and powerless on either À. The abdominal 
members were weak, but the little patient could move them volug- 
tarily. Death supervened six months after the appearance of the 
paralysis. Up to the last moment, voluntary movements persisted 
to a certain extent in the lower extremities. 

I will dwell no longer here upon this last variety of cervical 
paralysis of spinal origin; it shall, besides, form the subject of a 
detailed study. 

1 ‘Ollivier d’Anger,” t. ii, p. 319, 3e édition. 

3 “Guy’s Hospital Reports,” 1858, p. 206, Case 32. See also Case 15 0f 
the same work, 1856, p. 181, where the cause was probably a glioma. 
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IT. 


I propose now to offer some remarks relative to a certain number 
of symptoms which are occasionally manifested in consequence of 
lesions by compression either of the cervical region or of the upper 
portion of the dorsal region of the cord. 

The symptoms in question deserve all the more to detain us 
because, on the one hand, they have hitherto, generally speaking 
at least, been little remarked ; and betause, on the other hand, they 
may for several weeks or longer exist in a state of isolation, that is 
to say, independent of all motor paralysis of the limbs, thus con- 
stituting as it were, during that time, the only clinical revelation of 
the spinal disease. 

a. You are not unaware that more or less marked oculo-pupillary 
disorders are rather frequently the product of traumatic lesions, bear- 
ing on the cervical or superior dorsal cord. Sometimes we find dilata- 
tion (myosis spastica), sometimes, on the contrary, contraction of the 
pupil (æyosis paralytica), under such circumstances ; they occasion- 
ally affect but one eye, occasionally both are taken at the same 
time. In the same eye, the two orders of phenomena may occur 
in succession, and then spasmodic dilatation precedes paralytic con- 
traction.! These facts, at the present day, form part of the 
common stock of knowledge.% But what is perhaps less known 
is the fact that mydriasis, resulting from permanent irritation of 
the cilio-spinal region determined by 2 traumatic cause, may subsist 
continuously, during several weeks, without the addition of paralysis 
of the extremities, as was demonstrated by a case recorded by 
Dr. Rosenthal, to which I will shortly return. 

Similar modifications of the pupil may be shown in connexion 
with lesions by compression of the superior regions of the cord. 
Mr. Ogle has referred to their existence in several cases of cervical 
Pott’s disease. In a case of the same kind, published by Dr. A. 
Eulenburg,$ the pupil remained very evidently dilated for four 
weeks, after which it gradually resumed its normal dimensions. 

1 Gerhardt, ‘ Centralblatt,” 1865, p. 10. 

? Leudet, ‘ Mém. de la Société de Biologic,’ 1863, p. 105. Rendu, “ Des 
troubles fonctionnels da grand sympathique observés dans les plaies de la 
moelle cervicale.” In ‘Archives Gén. de Méd., Sept., 1869, pp. 286—297. 
À. Eulenburg und P. Guttmann, ‘ Pathologie des Sympathicus,” Berlin, 1872, 


P. 9- 
? A. Eulenburg, ‘ Greifswalder Med. Beiträge,” 1864, iii, pp. 81, 88. 
VOL. II. 8 
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‘The osseous affection in this patient seemed to occupy the last 
cervical vertebra and the first three dorsal vertebræ. A case reported 
‘by Dr. E. Rollet, from Oppolzer’s clinique,! is peculiarly inter- 
-esting as regards the question at issue, because it shows dilatation 
of both pupils, accompanied by a certain degree of protrusion of 
the ocular globes, preceding by some time the development of motor 
paralysis in the lower extremities. The cause was the existence of 
‘tuberculosis, occupying the third and fourth dorsal vertebræ, which 
had determined by compression the softening of the anterior 
-columns in the corresponding region of the spinal cord. It would, 
no doubt, be easy to multiply examples of the same nature. 

6. I would, in the second place, notice in a very particular 
manner the cowgk and the dyspnæa which, in compression of the 
upper regions of the spinal cord, may exist, as isolated symptoms, 
long before the appearance of paraplegia. When combined with 
the neuralgic pains, which, in such a case, naturally occupy the 
superior part of the thorax, these symptoms have sometimes repro- 
duced the semblance of incipient phthisis, so closely as to render 
mistakes easy ; this is a circumstance to which the practical sense 
«of Dr. Gull has not failed to give suitable prominence, and, with 
reference to this, he mentions a case which L think it useful you 
should know, at least in a summary manner. 

The patient was a baker, aged thirty years, who at the time of ad- 
mission to Guy’s Hospital, had been suffering for about two months 
from cough and dyspnæa, accompanied by pains in the upper part 
of the back, as well as in the right shoulder, by frequent perspira- 
tions, by a certain degree of wasting, and, lastly, by prostration. 
Four days after his entrance he suddenly found himself unable to 
.pass water voluntarily, and fifteen days later his knees became pain- 
ful (P spinal arthropathies), whilst at the same time the thoracic pain 
increased ; then the power of movement began to diminish in the 
‘lower extremities. Motor paralysis progressively supervened in these 
members, and soon showed itself complete and thorough. Sensi- 
bility was also naturally lessened in the paralysed members and in 
the whole of the lower portion of the trunk, to a level with the 
third rib. A vast bedsore having supervened 1in the sacral region 
the patient succumbed about four months after the invasion of the 
“first disorders. The spinal cord was found softened, on examination, 
for about an inch in extent, throughout its whole breadth, at the 


\ Loc. cit., ‘ Canstatt’s Jahresb.,” 1863, t. ill, p. 30. 
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first dorsal vertebra. À tumour as big as a filbert was attached to the 
inner surface of the dura mater; it had determined the compression 
of the cord, from before backwards, on a level with the softened 
point. The lower lobes of both lungs presented the lesions of 
recent pneumonia ; no trace of any anterior lesion could be dis- 
covered in these organs.1 

Symptoms, analogous in every respect to those which have just been 
mentioned, are likewise found in another case, also recorded by Dr. 
Gall, in which the spinal affection was not the result of compression. 
It was constituted by an indwration which occupied the cervical 
enlargement.? 

c. Various gastric disorders, and particularly oft-recurring 
tomiling, should have a place among the phenomena which are 
sometimes connected with the first symptoms of cervical spinal com- 
pression. This symptom showed itself very remarkably in a case 
where the affection was due to an intra-spinal tumour (probably a 
glioma), which occupied the central part of the cord in the lower 
half of the cervical enlargement.$ It existed also in the little 
patient mentioned above,‘ who suffered from solitary tubercle, 
developed in the same region. Ît is proper to put these digestive 
derangements on a parallel with the gasfric crises of locomotor 
ataxia and general spinal paralysis ;f but it is especially important, 
from the standing point of pathological physiology, to point out 
that very tenacious, very persistent vomiting is, apart from all 
cerebral commotion, a rather frequent immediate symptom in con- 
nection with spinal lesions occasioned by fracture of the cervical 
vertebræ. This fact has been already noticed, though in a passing 
way, by Brodie ; but it has been decidedly demonstrated by the inter- 
esting statistics of Dr. Gurlt, based upon the analysis of 300 cases 
of fracture of the cervical vertebræ ocourring in different regions.6 

1 W. Gull, ‘ Guy’s Hospital Reports,’ 3rd series, t. ii, 1856, Case 1, p. 145. 

3? Same collection, Case 16, p. 185. 

3 Gull, loc. cit., t. ii, p. 184, Case 15. 

# Gall, loc. cit., t. iv, p. 206, Case 32. 

5 Charcot, ‘ Lectures on Diseases of the Nervous System, 2nd series, 
ch. vi. 

$ E. Gurilt, ‘ Handb. der Lehre von den Knochenbrüchen,’ 2th 1 Lief, 1864, 
p.62. In one of Brodie’s cases the vomited fluid was of a blackish colour. 
The mucous membrane of the stomach was mottled with ecchymotic patches ; 


and the cavity of the organ was filled with a fluid like coffee dregs, in one of 
the cases recorded by Gurit (No. 35). 
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d. Difficulty of deglutition, of more or less intensity and persistence, 
and #iccough, may be approximated to the gastric derangements in 
question. They supervene in the same circumstances, and, in cer- 
tain cases of compression of the cervical cord, sometimes make 
their appearance long before that of the paralysis of the extremities.' 
The same may be said with respect to the functional disorders of the 
Oladder and rectum,® and the latter fact contrasts remarkably with 
what we have learned with respect to the behaviour of these organs, 
when the compression bears on the dorsal cord. This is a point 
which it was of interest to elucidate. 

e. 1 shall merely mention the epileptic attacks which sometimes 
show themselves, in a periodic manner, in patients suffering under 
spinal lesions from compression. Contrary to what might have been 
supposed from the well-known effects of sections of half the spinal 
cord, in certain animals, epilepsy in man appears to be compars- 
tively rather a rare result of spinal lesions. However, I have been 
able to collect, with care, ten cases of this kind, about half of 
which relate to lesions of the cervical cord determined by 
compression. 

The most remarkable of these cases 1s undoubtedly that which 
was published in 1862, in the ‘Gazette des Hôpitaux,’ by M. 
Duménil, of Rouen You will not confound these general con- 
vulsions of spinal origin with the symptomatic group described by 
M. Brown-Séquard under the name of spinal epilepsy, to which we 
have several times already called your attention in the course of 
these lectures.‘ The convulsions, whether tonic or clonic, are 


1 Gall, loc. cit., Cases 15, 32. 

2 Gull, loc. cit., Cases 1, 18, 16. 

5 A. Duméhnil, loc. cit., p. 478. See also the observations of Geddings, of 
Baltimore. (Brown-Séquard, ‘ Journal de la Physiologie,” t. vi, p. 633); of 
Webster (‘ Medico-Chirurgical Trans.,” 2nd series, t. viii), of Gendrin (‘Ollivier 
d’Angers, t. ii, pp. 502 and 520), of Charcot and Bouchard (Bouchard, “ Des 
dégénérations secondaires de la moelle épinière”), extract from the ‘ Archives 
Générales de Médecine,” 1866, p. 32; in the latte” case the compression bore 
rather upon the bulbus. As regards epilepsy in connection with lesions of the 
dorsal and lumbar regions of the spinal cord, see Leudet (‘ Archives de Méd. 
1863, t. i, p. 266), ‘ Ollivier, d'Angers,” 3e édition (1837, t. ii, p. 319); Rilliet 
et Barthez (t. ii, p. 589, 1859); Michaud (‘Sur la méningite et la myélite” 
Paris, 1871, p.50); Brown-Séquard (‘ Researches on Epilepsy,’ p. 11); West- 
phal ("Archives de Psychiatrie,” t. i, p. 84, 1868); ‘ Ollivier, d’A ngers,’ (t. ü, 

. 319). 
è * Charcot, ‘ Lectures on Diseases of the Nervous System,” rst series 
pp. 201, 202. 
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limited, in the later cases, you know, to the parts situated below 
the lesion of the spinal cord. 

J. One of the most interesting, but also, if I do not mistake, one 
of the least noticed facts of the symptomatology of cervical spinal 
lesions is, beyond contradiction, the permanent relardation of the 
pulse, which is sometimes found as a consequence of these lesions. 

Surgical observation has long since recognised that fractures of 
the cervical vertebræ have rather frequently the effect of giving rise 
to a remarkable slowness in the pulsations of the heart. Such, in 
particular, is the result of fractures affecting the 5sth and 6th 
cervical vertebræ. In such circaomstances, Mr. Hutchinson has seen 
the pulse—which always, according to him, remains regular, con- 
trary to what occurs in case of cerebral shock—give only forty- 
eight beats per minute.! According to Dr. Gurit, whose important 
statistics L have already commended to your notice, the pulsations 
may even descend to thirty-six and to twenty. Fractures of the 1st 
dorsal appear to be of themselves capable of inducing slowness of 
the pulse? It is understood that all interference from cerebral con- 
cussion is eliminated in these cases. Âs a rule, slowness of the 
pulse in connection with fractures of the cervical region is an essen- 
tially transitory phenomenon, and soon gives place to a very marked 
acceleration, which is almost always a bad omen. 

It sometimes happens, however, that it persists as a permanent 
symptom for several weeks. In reference to this, Î would revert 
to the case of Dr. Rosenthal, of Vienna, mentioned above. A child 
of fifteen years received a blow, which struck it in the region of the 
sixth cervical vertebra. Symptoms of a slight and quite transitory 
cerebral shock immediately showed themselves, accompanied by 
hemiplegia of the right side, which did not last more than twenty- 
four hours. Nevertheless, during the four weeks following the 
accident, besides the dilatation of the pupil, already mentioned, 
it was remarked that the number of heart-beats remained 
permanently lowered to a very notable extent. The pulsations 
oscillated between 56 and 48 per minute. The patient completely 
recovered. 


! Hutchinson, “On Fractures of the Spine,” ‘ London Hospital Reports,’ 
1866, t. ii, p. 366. 

? Gurlt, loc. cit., p. 50, obs. 61, borrowed from Hughes (‘ Dublin Hosp. 
Reports, t. ii, 1855, p. 145), and obs. 22 reported by Tyrrel (‘ London Med. 
aud Phys. Journal,’ t. 6r, new series, vol. vi, 1829, p. 232). 
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Does not this undoubtedly most remarkable case render it already 
iighly probable that the phenomenon of permanent slow pulse may, 
n certain circumstances, be observed, with all its consequences, after 
rritative lesions of the cervical cord, apart even from all traumatic 
nfluence? I say “with all its consequences,"” because in reality, 
s you will acknowledge in a moment, permanent slow pulse is far 
rom being an indifferent phenomenon, if it but happen to be very 
listinctly marked. 

Apart from traumatic lesions of the cervical cord or medulk 
blongata, slow pulse, in the opinion of the few authors who have 
tudied it, is only observed as a consequence of certain organic dis- 
ases of the heart—aortic insufficiency, fatty degeneration of the 
entricular muscles,! or the presence of fibrinous deposits (? infarc- 
us) in their tissues® I am far from wishing to deny that the pheno- 
aenon of slow pulse may, in fact, have its starting point in an organic 
esion of the heart. But I must declare that I have three times 
ibserved this persistent phenomenon, in a very marked form (20, 
30 beats a minute), established permanently, for several years, in 
ged inmates of this refuge ; and that, in these three cases, after an 
ttentive anatomical verification, the heart was found either quite 
ealthy, or merely presenting changes of a most common-place kind, 
specially at such a period of life. Hence, I have been inducedto 
sk myself whether, at least in cases where cardiac lesions are 
bsent, the organic cause of the slowness of arterial pulsations 
rould not reside in the cervical cord or medulla oblongata rather 
han in the heart. It is true that the anatomical investigations 
rhich I undertook in reference to this subject have remained 
ill now without any definite result. But it is important to 
bserve that they date from a period when our means of explora- 
ion, in all that relates to the nerve-centres, were much less power- 
ul than they have since becume. 

1 W. Stokes, “Observations on some cases of permanentiy slow pulse” 
“Dublin Quarterly Journal of Medical Science,” Aug. 1, 1846). ‘Traité des 
raladies du cœur et de l'aorte,’ trad. par le Dr. Sénac, pp. 138, 332, 308, 315 
37. R. Quain, ‘Medico-Chir. Trans. t. xxxiüi. 

* Ogle, ‘“ Fibrinous masses deposited in the substance of the hearts walls; 
smarkable slowness of the pulse ; epileptic seizures ” (‘ Pathological Society} 
863, p. 89. 

2e heart, on ausculation and percussion, did not exhibit any sign of alter- 
tion in a very interesting case of permanent slow pulse with fainting and epi- 
tic fite, published by M. A. Rotureau, in ‘l’Union Médicale * (1er Mars, 
B7o, No. 256,p. 331). See also Note B. 
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If Iinsist, gentlemen, on permanent slow pulse considered in its 
possible relations with spinal or bulbar lesions, it is not only 
because this phenomenon is one the interpretation of which is of the 
highest interest to pathological physiology, but also because, as L 
gave you to understand, just now, that serious phenomena are very 
usually superadded, which are capable of occasioning death, with. 
rapidity. These phenomena are thus constituted. They supervene 
in paroxysms, recurring irregularly at more or less remote periods ;. 
sometimes they appear with all the characters of syncope ; some- 
times, as regards the symptoms, they partake of the nature of those 
of syncope and of the apoplectic state ; there are finally cases in which 
epleptiform movements are superadded, which are especially notice- 
able in the face, with change of colour, foaming at the mouth, &c. 
The pulse, which, in the interval of the crises, beats on an average 
30 or 40 times a minute, becomes still slower during the fit, and 
may descend to 20, or even to 15 pulsations. It may even stop. 
for a moment, and sometimes altogether. The state of syncope 
always opens the scene ; the apoplectic state with stertorous sleep. 
then supervenes, at the moment when the pulse, which had been 
for an instant suppressed, reappears, and when the pallor of the 
features gives place to redness of the countenance. The epilepti- 
form convulsions which occasionally appear, supervene under the 
self same conditions. 

The array of symptoms remains invariable, gentlemen, as my 
three observations demonstrate, whether there be organic lesions of 
the heart, well and duly attested, or whether these lesions be non- 
existent. What then is the origin of the slowness of the pulse and 
of the superadded phenomena, in cases of the last kind? I am 
much inclined to believe, L repeat, that it should be sought for in 
the spinal cord or medulla oblongata. In the absence of per- 
sonal observations adapted to decide the question, [ can base my 
hypothesis not only on what has been just said on the effects pro- 
duced by traumatic irritation of the superior regions of the cord, 
bat also on the knowledge of a peculiar fact, which is extremely 
remarkable, though it bas hitherto, I know not wherefore, re- 
mained in the shade. 

The case belongs to Dr. Halberton, who published it in the 
‘ Medico-Chirurgical Transactions of London, for 1844! The 
patient was a gentleman, aged 64, who fell upon his head, whilet 


\T. H. Halberton, ‘‘ À case of slow pulse with fainting fits, which first came 
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out hunting, and lost consciousness at once. He was obliged to 
keep his bed several weeks, complaining of acute pain in the nek, 
and much difficulty in moving his head. This difficulty persisted 
for a long time ; however, during the two years subsequent to the 
accident, he could follow most of his favourite occupations, with 
more or less ease. Not until the end of these two years, did the 
Grst syncopal crisis, a fainting fit, supervene ; and it was then 
noticed for the first time that the pulse had become permanently 
slow. During the subsequent two or three years, the paroxysms 
were repeated, and at shorter and shorter intervals, whilst the fits 
became longer. Generally, in these crises the syncopal state soon 
gave place to the apoplectiform and epileptiform phenomena which 
I have mentioned. The pulse which under ordinary conditions 
gave an average of 33, fell to 20, and even to 15 at the approach 
of the attack, and it ceased for a moment to beat when this had set 
in. 

Death supervened in one of these crises, and the following signs 
were observed at the autopsy, which was made by Lister. The 
upper portion of the spinal canal, and the occipital foramen were 
considerably narrowed in the antero-posterior direction, so that the 
little finger could scarcely be passed into the latter orifice. The 
dura mater and the ligament which covers the posterior part of the 
body of the axis, were very much thickened. The atlas preserved 
its normal position, but the articulations which unite it to the 
occipital bone had undergone osseous anchylosis, so that no motion 
was possible. The medulla oblongata was very small and very 
firm. The heart was large, the ventricle walls rather thin, but 
apart from a certain degree of thickness of the endocardium in 
several cavities, it presented no alteration worthy of notice. 

The author does not hesitate to attach all the symptoms noted 
in his interesting observation—permanent slow pulse, fainting its 
followed by apoplectiform and epileptiform symptoms—to the 
effects of the compression undergone by the cervical cord and 
medulla oblongata, owing to the diminution of calibre presented by 
the vertebral canal and occipital foramen. I endorse his opinion 
without reserve.! 


on two years after an injury of the neck, from a fall” (‘ Med.-Chir. Trans. 
t. 24, London, 1841). 

* Permanent slow pulse with fainting, apoplectiform and epileptiform fits are 
sometimes seen as sequelæ of diphtheria. There is reason to believe, from 








LESIONS OF LUMBAR ENLARGKMENT. 121 


This is the place to remind you of the terrible accident which 
somewhat frequently happens in Pott’s disease of the cervical 
region; Î refer to the rupture of the transverse ligament which 
maintains the odontoid process on the axis, and the dislocation of 
the process which is the consequence. The history of the effects of 
the abrupt compression of the cervical cord and medulla oblongata 
which then supervenes is not adapted for long descriptive details ; 
it is sudden death,—death sans phrase, —if I may use the word, — 
which results. This accident, Î repeat, is far from rare. Mr. Ogle 
bas, himself alone, collected four cases of this kind in the course 
of his hospital work. 


IIL. 

To finish with all that relates to the history of slow spinal com- 
pression, it remains for me to say a few words in reference to the 
particular symptoms which are met with when the lesion affects 
the lumbar enlargement or the cauda equina. I will be brief on 
this point, because it has not yet been, so far as I know, the object 
of sufficient clinical research. The only facts to be noticed with 
regard to the occurrence of profound alterations occupying the 
lumbar enlargement throughout the whole of its inferior position 
to the jfwm ferminale are: the flaccidity of the paralysed limbs, 
marked inertia of the anal and vesical sphincters, and diminution 
or even suppression of reflex acts? If the lesion should be situate 
on one side only of the enlargement, let us say on the right side, 
and, for instance, on a level with the third sacral pair of nerves, 
extending a little above and below this point, the following pheno- 
mena would be observed : right motor paralysis affecting little more 


what precedes, that these symptoms, which writers have always sought to attach 
either to an alteration of the ventricle walls, or to the formation of clots in 
tbe cardiac cavities, arise in certain cases, at least, from a lesion affecting the 
medulla oblongata or the superior cervical cord; this is a thesis the discussion 
of which I reserve for another opportunity. See Milner Barry, ‘ British 
Medical Journal, July, 1858; R. Thompson, ‘ Medical Times,’ Jan., 1860; 
Eisenmann, “ Der rersache der diphtherischen Lähmungeu” (‘Deutsche Klinik.,” 
Juli, 1861, No. 29, p. 286); Greenhow, ‘ Clinical Society of London ? (‘The 
Lancet,’ May 4, 1872, p. 615). 

1 Ogle, ‘ Pathological Society,” 1863, p. 17. 

? Brown-Séquard, ‘ Diagnostic et traitement des principales formes de para. 
lysie des membres inférieurs, Paris, 1864, p. 73. W. Ogle, ‘ Pathological 
Society,” 1853, t.iv. ‘Fracture of the last dorsal vertebra with destruction of 
the spinal marrow.’ 
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n the leg and foot; preservation of the sense of feeling on this 
> in the paralysed parts; complete or nearly complete anes- 
sia of the corresponding parts of the left side with retention of 
untary movement. We should also find, —and this it is which 
bles us to differentiate such a case from those where the hemi- 
‘ral lesion is seated higher in the cord, —loss of sensibility in 
‘erent parts of both sides of the trunk and inferior members, 
ecially at the anus, the perinæum, and the knees.1 

Che consequences of compression of the nerves of the cauds 
üna, naturally belong to the history of lesions of peripherl 
ves. The pseudo-neuralgic pains, motor paralysis, and anæsthesia 
ald necessarily vary in position and extent, and that according 
the mode of distribution and the degree of lesion of these nerves. 
e sphinctere of the anus and of the bladder should, in such a 
e, remain generally intact, but bed-sores of rapid development 
ght form in the sacral region and on other parts of the lower 
renities.% 

Here, gentlemen, will terminate our discourse touching the sym- 
ms of spinal compressions. If time had permitted, 1 should have 
n glad to show you, by the examination of particular instances, 
at advantage we can derive from a knowledge of the facts 
ich we have registered, in the clinical observation of diseases of 
spinal cord. To my great regret, I find myself coerced to leave, 
à project for the future, this labour of applied investigation. 

See, in reference to this, the very interesting observation, though not 
sed by autopey, reported by M. Brown-Séquard in the ‘Journal de la 
siologie, +. vi, 1863, p. 624, obs. xxiii. 

Brown-Séquard, loc. cit., p. 623 ; Knapp (: New York Journal of Medicine 
t, 1851, p. 198); Desruelles, ‘Société Anat. 1882, p. 12; ‘ London 
spital Reports,” t. ii, 1866, p. 343). 
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LECTURE IX. 
INFANTILE PARALYSIS. 


SUMMARY.—Spina/ myopathies or myopathies of spinal origin. 
General characters. Localisation of spinal lesions in the 
anlerior cornua of grey matter. 

Infantile spinal paralysis.— To be considered as a disease for 
sludy. Symploms.—Period of invasion, ils modes ; second 
period or retrogression of symploms with localisation of muscular 
lesions (muscular atrophy, arrest of development of the osseous 
syslem, coldness of extremities, deformilies, paralytic clut- 
foot). 

Pathological anatomy of infantile paralysis.—Lesions of 
muscles at different periods; fatly deposits. Lesions of the 
nervous system ; history (Charcot and Cornil, Vulpian and 
Prévost, Charcot and Joffroy, Parrot, Lockhart Clarke and John- 
son, Damaschino and Roger). Localisation of lesions in the 
anterior cornua of grey substance. Secondary allerations ; 
sclerous transformation of neuroglia : focti of disintegration ; 
partial sclerosis of the antero-lateral columns ; atrophy of 
the anterior roots. Reasons lending lo demonstrate that the 
primary lesion resides in the nerve-cells. 


GenTLemen, —Allow me to call your attention to a nosographical 
group, which I propose to designate by the name of spinal myo. 
pathies or myopathies of spinal origin. 

Atrophic lesion of the muscles, varying in extent and intensity, 
is a feature common to all individuals of the group, and, in fact, 
constitutes their most salient clinical characteristic. 

Again, the muscular affections in question appear to be always 


1 This lecture, delivered at La Salpêtrière, in July, 1870, was published in 
‘La Revue photographique des Hôpitaux,’ in January and February, 1872. 
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correlated with an alteration which, in a predominating, if not 
exclusive, manner, occupies certain well-determined elements of 
the grey substance, namely, the apparatus of nerve-cells lermed 
motor, which, as you are aware, are situated in the anterior cornua 
of the grey substance of the spinal cord. 

Before entering upon a special study of the different affections 
which constitute this group, suffer me to give you some preliminary 
details, calculated to bring out the general characters which I 
desire to indicate in a very summary manner. 

Although thecentral grey substanceoccupiesa comparatively limited 
space in the spinal cord, it nevertheless is the most important part 
of the spinal centre, viewed from 2 physiological standing-ground. 
It will be enough for me to remind you that this central cord of grey 
substance is the gangway for the transmission of sensory impressions; 
that the volitional and reflex motor impulses should also necessarily 
pass through the grey substance—s0 that, if this passage were cut, 
the accomplishment of all these functions would be simultaneously 
rendered impossible. But it seems to be now demonstrated that 
allthe parts of the grey substance are not indiscriminately quabi- 
fied for the execution of these different functions. In that limited, 
that circumscribed space, which the grey substance occupies in the 
centre of the spinal cord, we have reason to distinguish several 
regions, several very distinct departments. Thus it is, for instance, 
that M. Brown-Séquard, and, after him, M. Schiff, separates 
physiologically, in a very clear manner, what he terms the central 
grey matter from the grey cornua. The transmission of sensorÿ 
impressions would seriously concern the first mentioned region 
only (with, at least partially, the posterior cornua). As to the 
anterior cornua they appear to be destined, above all, for the trans- 
mission of motor impulses, and to have little concern with sensi- 
bility. 

Gentlemen, these results which are founded upon physiological 
experiments, have been confirmed by pathology. For disease some- 
times determines alterations that affect, singly and severally, the 
different regions of the grey substance, and that in a manner 
more satisfactory than the most skilful physiologist could effect. 

This is precisely the case as regards those affections which we 
are about to describe. They are determined by a lesion which 
may occupy exclusively, or nearly so, the anterior cornua ; and 
consequently, whilst the transmission of sensory impressions is 
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modified in nothing, except perhaps in a merely accessory manner, 
as if by chance, the motor functions are on the contrary pro- 
found|y injured. 

This absence of sensory change is a feature which differentiates 
the diseases of the group from the different forms of myelitis 
we shall soon have to study, and which, like the preceding, may 
affect the central grey substance. 

In these central myelites the inflammatory lesion bears indis- 
criminately on all points, on all regions of the grey substance ; 
whence it follows that sensibility and movement are, of necessity, 
simultaneously altered. The motor functions and muscular nutri- 
tion are alone affected, on the contrary, in cases of spinal myo- 
pathies, properly so called, at least in pure types—types free from 
any complication. And, since we are engaged in comparing myelitis 
with spinal myopathies, let us also mention the following characters 
which belong to the former and not to the latter. 

The muscular affection is, in the latter case, confined to the 
muscles of animal life, particularly to those of the extremities ; the 
trunk and the head are, indeed, far from being exempt ; but the 
functions of the bladder and rectum are generally respected. 

Contrary to what takes place in ordinary myelitis, it is also rare 
to see esckars (bed-sores) or other disorders of the nutrition of the 
skin in apinal myopathies, even in the most serious cases. 

Finally, the exal{ation of reflex action, the different forms of spinal 
epilepsy which are seen in certain myelites, and the permanent con- 
fracture which is superadded,—and which also constitutes one of 
the symptoms of sclerous diseases of the white antero-lateral 
columns at a certain stage of development—all these are absent in 
cases of spinal myopathies. 

In short, gentlemen, lesions of the muscular system of animal 
life, whose presence is betrayed by motor impotence and by wasting, 
of a more or less marked degree, are, as I have indicated, the pre- 
dominating clinical characteristic of the diseases which compose the 
nosographic group which we propose to study together. But, in 
reference to this, it is proper to lay down an important distinction. 

Sometimes, motor impotence displayed in a certain number of 
muscles or groups of muscles is the first symptom which observa- 
tion detects. The muscle is first paralysed ; the motor functions 
are more or less completely annulled ; alteration of the muscular 
structure appears only to take place in a secondary manner. 
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At other times, on the contrary, the affected muscles are, from 
the outset, the seat of very marked trophic derangements; and, 
in such cases, the lack of motor power seems to be in some sort 
proportionate to the degree of atrophy which the muscles undergo. 

These are two extreme types, connected together by numerous 
intermediate cases ; for frequently, most frequently perhaps, the 
stricken muscles are both paralysed and atrophied, and, besides, 
more or less completely altered in their structure. 

The disorders which we are about to assemble under the same 
beading have been hitherto entirely separate, in nosography, 3 
though they were radically distinct diseases. As an example, it 
may suffice to quote infantile spinal paralysis, general spimal 
paralysis, recently described by M. Duchenne (de Boulogne), and 
which has not yet been allowed right of domicile in the standard cate- 
gories, glosso-labio-laryngeal paralysis, certain forms of progressive 
muscular atropky, &c. I trust to demonstrate that the bringing 
together of these diseases, which we are about to attempt, will 
render evident some common characteristics which, up #o the 
present, have been ignored.! 


1 All the musculer atrophies, developed under the influence of a spinal 
lesion (spina! amyotrophies) may be reduced to two fundamental groups. In 
one group, the disease is evolved, anatomically and clinically, in an acute or even 
a superacute manner. In the other, it assumes in its course the characters ofs 
primarily chronic disease. We have here grounds to make a marked division. 

The group of rapidly developed spinal amyotrophies, however circumseribed 
it may be, already offers a tolerably vast field for study ; for the lesions of 
the spinal cord which may entail the speedy development of muscular atrophÿ 
are many. We may mention, as examples, acufe central myelilis, i. e. principally 
localised in the grey substance, Agmatomyelia, different forms of fraumalic 
myelitis, whether due to sudden compression caused by displacement of a frac- 
tured vertebra, or arising from a wound produced by an instrument penetrating 
the rachidian canal ; and, finally, ix/antile paralysis. 

Amongst these spinal lesions, so different in origin and in nature, there is 
one whose fundamental anatomical characteristic is to connect itself systemali- 
cally, so to say, with the regions of the grey substance occupied by the great 
motor cells, whose atrophy and even complete destruction it determines. This 
affection, which is no other than iw/zufile paralysis, constitutes, consequentiy, 
in the group of acute spinal amyotrophies, a remarkable type which ought, 
first to be examined, because the medullary lesion and its results are here pr0- 
duced under conditions which are comparatively simpler and therefore mort 
favourable for analysis than anywhere else. (‘ Cours d’Anatomie Pathologique 
de la Faculté, Avril, 1874.) 
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IL. 


But it is time, gentlemen, to leave these preliminary considera- 
tons, which are too general not to be somewhat vague, aud to enter 
upon an analysis of the facts We will select as a standard the 
singular disease which is common]y known by the name of infantile 
paralysis. That is, in fact, one of the most remarkable types of 
the group ; the specific characters are here displayed in the most 
striking manner; hence, of the kind, infantile paralysis may be 
presented as a model disease for study ; for, if we succeed in rightly 
rendering evident to you the most salient features of its history the 
task which remains to be accomplished will have been made easy, 
as I think you will acknowledge. 

You are aware that the disease in question is one which, up to a 
certain point, pertains to childhood. In fact, it is most frequently 
developed between the ages of from one to three years.! After 
five, the cases are rare ;* and after ten, they are altogether excep- 
tional5 But it is important to observe, gentlemen, that we may 
find developed in the adult, aud even at a mature age, an af- 
fection which differs in nothing essential from infantile paralysis ; 
so that, side by side with the spina paralysis of childhood, we have 
reason to make s place for epinal paralysis of the adult. This is 
a point which M. Duchenne (de Boulogne) has prominently set 
out, which other observers have recognised also,‘ and which I shall 
note in my turn. 

I shall state in a few words the symptoms which characterise 
this affection ; and, for greater clearness, we will distinguish, in our 
description, the existence of two periods. 

Firet period.—1°. The mode of invasion of infantile paralysis is, 
Jou are aware, a most remarkable one. The disease has an abrupt, 
sudden beginning, generally ushered in by intense fever, either with 

1 Laborde, ‘ De Ia paralysie (dite essentielle) de l’enfance, Paris, 1864, 
. 98. 

; à Laborde, loc. cit, p. 63. Heine, ‘ Spinale Kinderlähmung,” 2e Auf, Stutt- 
gardt, 1860, p. 60. 

* Duchenne (de Boulogne) fils, ‘ De la paralysie atrophique graisseuse de 
l'enfance” Paris, 1864, p. 21. 

“ Duchenne (de Boulogne) ‘ De l’electrisation localisée,” 3e édit., 1872, 
p. 437; M. Meyer, ‘ Die Electricität und ihre Anwendung,” &c., Berlin, 1868, 
p.210; Roberts, in Reynolds’ ‘ System of Medicine,” p. 169. 

VOL. II. | 9 
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or without accompanying convulsions, or other cerebral symptoms, 
and sometimes transient contractures. 

This initial fever, to which we have just called your attention, is 
observed, I repeat, in the majority of children ; however, it my 
sometimes, it would appear, be altogether absent. 

However this may be, the paralytic symptoms show themselres 
with sudden completeness ; between day and morrow, and from 
the very outset, they have reached their summum in extent and 
intensity. ‘These paralytic symptoms present great diversity as 
regards the parts affected. At times, the paralysis is absolute, 
complete, and affects the four extremities, or three of them: again, 
it may take only one lower extremity, or even one of the superior 
extremities ;? at other times, but very rarely indeed, it affects both 
superior extremities ;‘ finally, there are cases where the paralysi, 
attacking the inferior extremities alone, assumes the paraplegic 
form. 

To sum up, we observe here a complete absolute paralysis, with 
flaccidness of the extremities, and with abolition or diminution of 
reflex excitability, but—and this is a point on which I still lsÿ 
stress—without any trace of loss of sensibility, of dermal necrosis, 
or of functional derangement of bladder or rectum.# 

Does pain or formication exist, at the commencement, which would 
indicate at least a temporary participation of the central grey sub- 
stance? Some observations made by MM. Duchenne and Heine, 
in the case of children old enough to furnish information on this 
subject, tend to establish an affirmative. The symptoms remarked 
in the adult, in similar cases, go to support this opinion, as we shall 
see elsewhere. This, however, is most frequently but a transitorÿ 
and incidental phenomenon, and, indeed, the absence of any marked 
alteration of sensibility, contrasting with so complete and absolute 
a motor paralysis, is one of the most striking characters of infantile 

is.5 


Iysis. 
Here also is another feature. At a period very close to the outset 


3 R. Volkmann, “Ueber Kinderlähmung und paralytische contracturen,” 
in ‘Sammlong Klinischer Vorträge,” No. 1, Leipsig, 1870, pp. 3, 4. 

3 R. Volkmann, loc. cit. 

3 Dachenne (de Boulogne) fils, loc. cit. pp. 13, 18; L. Clarke, “ Med.-Chir. 
Transactions,” t. li, 1868. 

4 Volkmans, loc. cit. This author remarks that the sexual functions, in the 
adult, are not interfered with. 

‘ Duchenne (de Boulogne) loc. cit. Volkmann, Ice. cit., &c, 
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of the disease, faradaic contractility is diminished in a great number 
of the paralysed muscles, and extinguished in several of them; this 
is an important phenomenon, which M. Duchenne (de Boulogne) has 
several times verified after the fifth day, but which is more frequently 
met with on the seventh and eighth days. I may here remind you that, 
according to some authors, galvanic contractilily may still set in 
action muscles which faradisation no longer affects. Every muscle 
which, after the lapse of a few weeks from the invasion of the dis- 
ease, does not react is threatened with destruction for life.! 

Such, gentlemen, are the more salient characters of the first period 
of infantile paralysis ; I request your permission to sum them upin 
a few words : 

1°. Abrupt invasion of the motor paralysis which, at the first 
blow, attains its summum of intensity, either subsequent to a more 
or less intense febrile state, or in the absence of fever. 

2°. Prompt diminution and even apparent abolition of faradaic 
contractility in a certain number of muscles smitten with paralysis. 

3". Absence of marked disturbance of sensibility—of paralysis 
of rectum or bladder ; absence of eschars or other cutaneous trophic 
disorders. 

Second period.—Gentlemen, regression of the symptoms we 
have just discussed inaugurates the second period of infantile 
paralysis. It begins to show itself from the second to the sixth 
month after the invasion; sometimes sooner, sometimes later. It 
takes several months to complete its work—six months, in some 
cases, according to Volkmann. Eight or ten months after the inva- 
sion,—an epoch which marks the close’of this retrograde period, — 
the muscles which have not recovered their functions may, according 
to most observers, be considered as for ever injured, as irreparably 
lost. On the other hand, the improvement which may take place 
does not, as a general rule, show itself in every point. In ordinary 
cases, there are always some muscles, occasionally those of an entire 
extremity, or only those of a partioular region of a member, in 
which the lesions continue, on the contrary, to make progress for a 
certain time still; then they persist indelibly, and offer to the observer 
a series of phenomena which deserve to detain us for special study. 

1 Volkmann, ‘ Klin. Vorträge,’ p. 5. On the other hand, judging from my 
own experienee, I find that, occasionally, muscles which have lang ceased to 


react, may regain their faradaic contractility and recover their functions, more 
or less completely.—G. S168na0x. 
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a. Atrophy soon becomes manifest in those muscles in which 
Jaradaic contractility has not reappeared. One does not always 
correctly apprehend the extent of this atrophy, because it is often 
masked, we must remember, by an accumulation of cellulo-fatty 
tissue. It constitutes, nevertheless, one of the salient features 
of infantile paralysis, and seems to show itself more quickly, in 
this disease, than in cases of lesions of mixed nerves, where, how- 
ever, it is very rapid. Thus, according to Dr. Duchenne (de Bou- 
logne), it is already very evident af {he end of a month, in infantile 
paralysis ; and there are cases, though indeed very rare, in which 
it may be remarked even from the first days. 

6. Arrest of development of the osseous syslem.—We have to note 
here an important feature described by M. Duchenne (de Boulogne), 
and after him, by Herr Volkmann, namely, the arrest of develop- 
ment of the osseous system. The atrophy which affects the bones 
is not at allin necessary proportion to the degree or extent of the 
muscular paralysis and wasting. 

Thus, according to a remark of Duchenne (de Boulogne) an ex- 
tremity, stricken with infantile paralysis, may have lost most of iis 
muscles, and yet be no shorter than that of the opposite and healthy 
side, except by two or three centimètres; whilst, in another case, 
the loss in length of the paralysed extremity may reach five or six 
centimètres, although here the muscular lesion may have remained 
localised in barely one or two muscles at most, and may have 
allowed a prompt recovery of motion. H. Volkmann, also, has 
observed cases of considerable shortening of the affected member in 
children who, on account of the slight degree of alteration in the 
muscles of the feet, and the small extent of essential deformations, 
scarcely halted at all, and kept on their legs a good part of the day. 
He states that he has four or five times noticed, that an infantile 
paralysis which was quite transient, and which issued a few days later 
in complete recovery of the functions of the muscles, was neverthe- 
less followed by trophic osseous lesions which lasted for life.* 

It would be difficult to find an example better adapted to 
establish the direct action of lesions of the central nervous system 


1 4 De l’electrisation localisée,” 3e édition, 1872, p. 400. 

2 R. Volkmann, loc. cit., p. 6. “ Even in very ciroumscribed and very 
incomplete infantile paralysis, the trophic disorder in question may affect the 
limb throughout its whole extent; traces are frequently found in the trunk, 
the pelvis, the shoulders, and in some cases, even in the head.” Id. loc. cit. 
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over the nutrition of the osseous parts, since it is impossible, in 
such circumstances, to appeal to the influence of prolonged func- 
tional inertia. 

c. Coldness of the extremilies.— Another phenomenon, which 
deserves to be noticed on the same grounds as the preceding, is the 
often very marked permanent coldness which, sooner or later, affects 
the paralysed extremity. This perhaps is the place to point out 
that, besides the atrophy of the museles and the bones, we find, on 
autopsy, in cases of this kind, a remarkable diminution in the 
calibre of the vascular trunks. There are circumstances where the 
coldness in question becomes appreciable at a very early hour, 
occasionally some weeks after the invasion or even sooner.! 

d. À final feature is supplied by the de/ormations which become 
evident in the paralysed member, in consequence of the predominant 
action of those muscles which have remained healthy or which,ata 
given moment, have recovered their tone. The pathogeny of these 
deformations presents nothing obscure. We know that the atrophy 
is not uniformly distributed over all the muscles of a limb; it 
predominates in certain muscles and groups of muscles; and 
the antagonists of these must, in the long run, impose vicious 
attitudes according to the direction of their motion. The defor- 
mities begin to show themselves about the eighth or tenth month. 
Thus is developed the club-foot of infantile paralysis which is pre- 
eminentiy the paraylic club-foot, and which, in the immense 
majority of cases, assumes the form of varus equinus. 

There is extreme laxness of the ligaments, and it is easy to place 
the parts of the paralysed limb in the most abnormal attitudes, 
reminding you of the postures of a puppet. Taken with the other 
characters, and especially with the permanent coldness of the limb, 
this extreme laxity of the joints allows us to distinguish, with 
certainty, the club-foot due to infantile paralysis from congenital 
clab-foot, even though all information touching the origin of the 
deformity be absent.’ 

From the epoch when the lesions have become definitely esta- 
blished in certain muscles, it may be said that the disease has 
become arrested. Henceforth, we have only to deal with a more 
ot less distressing infirmity which, according to the remark of 

1 Ducbenne (de Boulogne) mentions that he has observed it already present 
from the fourth to the fifth day. Loc. cit., p. 398. 

? Heine, loc. cit., pp. 14, 15, 20. 
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Heine, appears to have no direct influence over the duration of life. 
In support of this statement, I can introduce to your notice to-day 
an aged inhabitant of this hospital who presents, after the lapse of 
threcscore and ten years, the well-marked characteristics of the 
disease which attacked her, when she was five years old. 

Such are the fundamental characters of infantile spinal paralysis 
considered in its regular course; sometimes, in the natural evolu- 
tion of the disease, irregularities take place which must also claim 
your attention. 

Thus, there are cases in which the initial fever exhibits an excep- 
tional intensity and continuance ; there are others where, subsequent 
to the fever, the paralysis instead of suddenly reaching its highest 
degree of intensity, develops, on the contrary, in a progressive 
manner for the space of some days, or even of some weeks. 

Finally, there are other cases in which, during the period of 
regression, halting stations occur, or returns of active aggression 
may take place.! 

[ shall not insist further on these abnormal facts which, besides, 
seem to be rather rare. However, I did not think they should be 
passed over in silence ; because, in my opinion, they may serve to 
establish a connecting link between infantile spinal paralysis and 
the other diseases of this group. 


III. 

Ï shall, at present, endeavour to describe to you the lesions 
which recent researches have shown to exist in infantile paralysis, 
and to which the very remarkable array of phenomena just men- 
tioned belong. 

We shall treat, in the first place, of the muscular lesions ; and, 
in the second, of lesions of the nervous system. 

1°. Lesions of the muscles.—1 will be brief in dealing with the 
question of muscular change, for this is a subject that still requires 
further examination. 

A. First period. — Positive data concerning the histological 
alteration of the muscles are chiefly lacking in connection with the 
early phases of the disease.  According to what is known, the 
greater part of the primary, or ultimate, fascicles undergo simple 
atrophy, in this first period, without fatty degeneration. Micro- 
scopical examination, in fact, shows a large number of fascicles of 


1 See Heine and Duchenne (de Boulogne) fils, loc. cit., p. 8. 
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very small diameter which, however, have preserved their normal 
striation, and which exhibit no signs of fatty degeneration. A 
large number of other fascicles, intermingled with these, also 
enclose, at intervals, clusters of nuclei of sarcolemma. Finally, 
here and there, we meet with a third order of fascicles, generally 
very few in number, which have lost their striation and present, in 
different degrees of development, the characters of fatty granular 
degeneration. This is, however, I repeat, an exceptional oceur- 
rence. În short, it appears established that irrifaiive lesions pre- 
dominate over the /esions which are termed passive. We shall 
soon see that, contrary to the opinion generally accepted, the same 
characteristic is observable in progressive muscular atrophy of 
spinal origin. 

The lesions in question appear to manifest themselves early ; M. 
Damaschino, as we learn from M. Duchenne (de Boulogne), 
remarked them three weeks after the invasion of the disease, on a 
fragment of muscle obtained by the assistance of the ‘ emporée- 
pièce ;” with the same instrument, Drs. Volkmann and Steudener 
were likewise able to study the paralysed muscles, at a period 
closely following the outset, and they have recognised the same 
alterations.! The last-named authors point ont, also, a hyperplasia 
of the connective tissue, which is not mentioned by the other 
observers, and which we have ourselves identified very distinctly 
in cases of old standing. 

B. Second period.—If the altered muscles be examined at an 
epoch remote from the invasion of the paralysis, as we many a time 
have had occasion to do at the Salpétrière, it is seen that all the 
signs of fatéy substitution and loading are usually superadded to 
the lesions above described. (Clusters of granulations and fatty 
droplets accumulate in the sheaths of the sarcolemma, and replace 
here the primary (or ultimate) fascicle which totally disappears, or 
which leaves but fragments behind. On the other hand, adipose cells 
form in heaps on the outside of the sarcolemms, in the intervals 
which separate the primary fascicles? This interposed adipose 
Yssue is sometimes sufficiently abundant to distend the enclosing 
aponeuroses, so that, as M. Laborde® perfectly observed, the 


| Volkmann, loc. cit., p. 5. 

* See, in reference to this subject, in the second volume of the ‘ Archives 
de Physiologie,” observations of MM. Vulpian, Charcot, and Joffroy. 

* Laborde, loc. cit., p. 47. 
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volume and form of the muscular masses may be preserved to a 
certain extent, though most of the ultimate fibres have vanished. 
There are even cases, one of which I have myself observed,! where 
the fatty accumulation is so great in extent that the volume of 
the muscle is markedly augmented, s0 as to exactly reproduce the 
appearance seen in the ultimate period of the affection described 
by Duchenne (de Boulogne) under the name of pseudo-hypertropkie 
or #yo-sclerotic paralysis. This is a point concerning which you 
must have a clear understanding ; I will shortly have occasion to 
show you that, in spite of this analogy of secondary importance, 
infantile paralysis still differs essentially from pseudo-hypertrophic 
paralysis (the aërophia musculorum lipomatosa of some German 
authors) by an imposing array of clinical and necroscopic cha- 
racters. Let it suffice, for the moment, to mention that the spinal 
lesion which, in infantile paralysis, is never absent, is absolutely 
deficient, on the contrary, in myo-sclerotic paralysis, —if at least I 
may judge from my own observations, which are in conformity on 
this point with those of Cohnheim. 

Fat accumulation, although it is usual in infantile amyotrophy 
of long standing, is not, however, necessarily bound up with it; 
side by side with muscles distended by fat, there are frequently others 
which are reduced to a very small volume, in which the adipose 
tissue is almost entirely deficient.* In the latter muscles, we only 
find primary fibres of very small diameter, but which have pre- 
served their striation ; here and there some sheaths of sarcolemma 
enclose clusters of nuclei. These wasted primary fibres are sepa- 
rate, one from another, by fibrillary connective tissue, which 18 
evidently of new formation. The muscles which have undergone 
this mode of alteration present, to the naked eye, the appearance of 
fibrous tissue, or of dartos. It would be interesting to know if 
the interstitial connective hyperplasia which is observed, in such 
cases, is a constant fact, and if it dates back to the first phases of 
the disease, as the observations of MM. Volkmann and Steudener 
would lead us to suppose. But this is a point which requires 
further investigation. 

2°. Lesions of the nervous syslem ; spinal lesions. The spinal 
lesions, which I am about to discuss, unquestionably constitute, 
at the present time, at once the most interesting and the newest 

1 “Arch. de Physiologie,” t. ii, p. 142. 
* See the observation of Wilson, in ‘ Arch. de Physiologie,” loc. cit. 
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element in the anatomical history of infantile paralysis. Hence, I 
think it will be useful in connection with this, to enter into some 
details. 

Many authors, as you are aware, have considered the af- 
fection in question as occupying the peripheral parts, muscles or 
nerves ; others have looked upon it as an essential disease, which, 
here, especially, has no great meaning. It is, however, right to 
observe that the majority of physicians who have particularly taken 
up the question have, with common consent, designated the spinal 
cord as being the organ where the primordial and fundamental 
lesions of infantile paralysis should be sought for. This was a 
correct assumption, on their part, but it was one which, until 
later years, was not based npon any really positive data. Refer- 
ence was made to “congestions,” to “exudations,” without any strict 
demonstration of their existence; for, in the absence of sufficient 
means of investigation, the results of necroscopic examination 
were nearly always negative or equivocal. Such was the state of 
the question when, at the Salpêtrière, the first regular studies 
were undertaken in reference to the necroscopy of the spinal 
centre in infantile paralysis. 

In 1864, we had detected, M. V. Cornil, then my clinical clerk, 
and myself, in connection with a case observed in one of my wards, 
a portion of the spinal alterations which preside over the develop- 
ment of infantile paralysis. Butit was, I must say, the least im- 
portant portion. Thus, we identified the existence of an atrophy 
of the anterior cornua of the grey substance, and of the antero- 
lateral white columns, in the region of the cord whence were 
given off the nerves going to supply the wasted muscles; but 
we did not remark the decrease in number and in volume which 
the great motor cells had undergone,—an alteration, however, 
which may be very distinctly observed in a section prepared at 
that period by M. Cornil, and which is at present in the possession 
of my friend, M. Duchenne (de Boulogne).! 

The lesion of the motor nerve-cells in infantile paralysis was 
frst pointed out by MM. Vulpian and Prévost, in 1866, in the 
case of a female inmate of the Salpétrière. In this case, which 
was communicated to the Société de Biologie by M. Prévost, most 
of the cells had disappeared from the anterior cornua of the seg- 
ment of the cord corresponding to the atrophied muscles and, in 

1 “Comptes Rendus de la Société de Biologie, 1864, p. 187. 
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the place they had occupied, the neuroglia exhibited sclerous 
transformation.! 

À case, reported, in 1869, by MM. L. Clarke and Z. Johnson, 
under the name of #uscular atrophy, ought, we think, to be cor- 
related to the foregomg : a critical examination, in fact, allows us 
to perceive that, though these authors do not state it, the case m 
question was one of infantile paralysis. The period of life in 
which the disease showed itself, the abruptness of the invasion, 
the mode of localisation of the atrophy in the muscles, permit 
bat little doubt to exist in this respect : now, in this instance also, 
microscopic examination revealed the atrophy of the anterior 
cornua, the disappearance or granular wasting of a certain number 
of motor nerve-cells, and in addition, the existence of several 
foci of disintegration in different points of the grey substance? 

But, if I mistake not, the study which has most contributed to 
determine the character of the spinal lesions of infantile paralysis, 
is that which was carried out, last year, by M. Joffroy, my clinical 
clerk, and myself, in a very remarkable case, that of a female 
patient of my wards, named Wilson, who succumbed to pul- 
monary phthisis at the age of forty-five. The paralysis had, in 
her case, suddenly developed itself, when she was seven years old; 
the four extremities were stricken, and most of their muscles had 
rapidly atrophied. Her limbs had, also, experienced a remark- 
able arrest of development, and presented some characteristic 
deformations.$ 

Here the lesions were extremely distinct, and they extended 
nearly the whole height of the spinal cord: throughout, they 
occupied principally, and in some parts exclusively, the anterior 
cornua of the grey substance (Fig. 8.) 

In all the regions of the cord the great motor cells were greatly 
altered, though in different degrees; and in the most seriously 
affected parts, entire groups of cells had disappeared without 
leaving a trace behind. The neuroglia had almost always under- 
gone sclerous transformation in the immediate neighbourhood, and 
to a certain distance from the injured cells, but there were points, 
and this fact deserves prominence, where this cell-lesion was the 
only alteration which histologic examination could detect, the con- 

1 Idem, 1866, p. 215. 

2 “ Med.-Chir. Trans.” t, li, London, 1868. 

4 ‘ Société de Biologie,’ and ‘ Archives de Physiologie,” t. iïi, p. 135, 1870. 
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nective web having, in these places, retained its transparency, and 
very nearly all the characteristics of its normal structure. 





F6. 9.—Section of the cord, in the cervical region, in a case of infantile 
spinal paralysis of the right superior extremity. Preparation obtained in 
the Salpétrière, in the case of a female patient who died of general paralysis 
at the age of fifty. Kibroid atrophy of the anterior cornu of the right side, 
consecutive emaciation of all the white fascicles in the corresponding half 
of the cord. 


Finally, we shall notice, in our observations, an atrophy with 
partial sclerosis of the antero-lateral columns and a well-marked 
wasting of the anterior roots, particularly remarkable on a level 
with the regions of the cord which were most gravely affected, 
alterations which had been already pointed out in essays published 
anterior to our own. 

In the memoir, based upon our observations, we considered our- 
selves justified in admitting that the /esion of the motor nerve-cells, 
mentioned already in the cases of MM. Vulpian and Prèvost, and in 
that of L. Clarke, is à constant fact in infantile spinal paralysie, 
and one from which the principal symploms of the disease are 
derived, particularly the paralysis itself, and the muscular atrophy 
as well. We also gave it as our opinion that, in all probability, 
that is the initial anatomical fact ; the lesions of the neuroglia and 
the atrophy of the nerve-roots being regarded as consecutive 
phenomen:. 
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Ï cannot, to-day, give you all the arguments which might be 
pleaded in support of these assertions; to do so, would be to 
occupy too much time. Besides, T reserve this task for the period 
when Ï shall have made known the other morbid species which 
belong to the group of myopathies of spinal origin. I expect 
then to enter upon a regular discussion of the subject, in refer- 
ence to the part which I attribute to the motor nerve-cells in the 
production of trophic lesions of the muscles At present, I 
shall confine myself to the following considerations which more 
particularly concern infantile paralysis. 

In connection with our first conclusion, it will be enough to 
point out that it receives confirmation from all the facts, and they 
are now numerous enough, which have been observed since the 
publication of our memoir. 

Thus, the lesion of the motor cells is expressly mentioned in an 
observation reported by MM. Parrot and Joffroy, the case being 
that of a child where the disease had barely lasted a year; !in a 
case noted by M. Vulpian at the Salpêtrière ; ? and in two other 
cases observed at the Children’s Hospital, by M. Damaschino, the 
details of which I only know as yet from the information given 
by M. Duchenne (de Boulogne)# Finally, the self-same lesion 
existed, in the most distinct manner, in three new cases quite 
recently noted in my wards, the anatomical examination of which 
has been carried on with the greatest care by my pupils, MM. 
Michaud and Pierret. These new facts, taken in conjunction with 
the previous ones, go to form a sufficiently imposing array, 
especially when it is remembered that, up to the present time, no 
contradictory case of any value has been reported. The cases 
which have been quoted in opposition to us all date from a period 
when the methods of investigation as applied to the anatomical 
study of the cord had not reached the degree of perfection which 
they possess at present; and, besides, none of these cases bears 
that character of exactness which we have a right now to require 
in observations of this kind. 


1 « Archives de Physiologie,” t. ii, 1870. 

2 {dem, t. üi, 1870. 

3 The observations, three in number, noted in the wards of M. Roger by 
M. Damaschino, have been recently communicated to the Société de Biologie, 
and published 5x ezfewso in the ‘Gazette Médicale, Nos, 41, 43, 45, 48, 51 
(October, November, December, 1871). 
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With respect to the second proposition, I shall put forward what 
follows :—If, in certain points, the lesions of the neuroglia invade 
the greater portion of the grey substance, and even sometimes ex- 
tend to the adjacent parts of the antero-lateral columns, it is not the 
less true that, in other points, they remain strictly limited to the 
anterior cornua, which they do not always even occupy throughout 
their whole extent. They are, in fact, occasionally seen strictly, and as 
it were systematically, localised in the very circumscribed oval 
space which corresponds to a group or cluster of motor cells. 


(ig. 9.) 





Fic. 10.—Section of the cord, in the lumbar region. A, left anterior cornu, 
healthy ; a, healthy ganglionie nucleus. 3, right anterior cornu ; 4, median 
ganglionic nucleus, the cells of which are destroyed, and which is repre- 
sented by a little focus of sclerosis. 


How is it conceivable that this could be, if the alteration had 
its starting-point in the connective tissue interposed between the 
nerve-elements? Is it not more probable that it has its origin in 
special organs endowed with proper functions, such as the great 
nerve-cells, termed motor, are? It is in this way, according to 
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the theory put forth by M. Vulpian, a theory to which I quite 
adhere, that the scleroses systematically limited to the posterior 
columns should be correlated to an irritation primarily occupying 
the nerve-tubes which enter into the composition of these column. 

There are occasions, also, and the case of Wilson may be here 
remembered, where in certain points the alteration of a certain 
number, it may be an entire group of nerve-cells, is the only lesion 
which histological examination enables us to perceive, the con- 
nective web having, in such points, preserved its transparency, and 
very nearly all the characteristics of normal structure. In other 
regions, the lesions of the neuroglia may show themselves much 
more marked towards the central part of an aggregation of nerve- 
cells than in the peripheral portion ; much more marked likewise 
in the immediate vicinity of the cells than in the intervals between 
them, so that the cells shall appear as so many centres or foci 
whence the morbid process has radiated, to a certain distance, in all 
directions. 

Again, it could not be admitted that the irritation had originally 
developed 1in the peripheral parts, and that it had afterwards 
ascended to the central portion by the channel of the anterior 
roots of the spinal nerves; for the latter generally, as MM. Parrot 
and Joffroy have clearly shown, only present, in recent cases, at a 
level with the altered regions of the cord, comparatively slight 
lesions, and not at all proportionate in intensity to the lesions of 
the grey substance. 

It appears evident to us, from what precedes, that the motor 
nerve-cells are, in all reality, the primary seat of the disease. 
Generally, no doubt, the irritative process subsequently attains 
the neuroglia, and extends, bit by bit, to the different regions of 
the anterior cornua ; but that is not at all necessary. À /ortiori, 
we must regard, as a consecutive and purely accessory fact, the 
extension observed, in certain cases, of the morbid process to the 
antero-lateral columns. 

The lesion, in question, of the nerve-cells, to judge from the chs- 
racter of the alterations presented by the connective web, is of an 
irritative nature; but, this is a point as to which direct and 
purely anatomical examination cannot, at least at present, afford us 
any information. Similerly, in fact, to what takes place with 
respect to the nerve-tubes, the trrifafed nerve-cells atrophy and, 
at the latter end of the process, disappear, without the mode of 
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the affection which originates them being revealed by any special 
characters. 

One word, in concluding, relative to these changes in the connec- 
tive web which, in my opinion, are a secondary phenomenon, con- 
secutive on the affection of the nerve-cells. In cases of old 
standing, they principally consist in a fibrillary or fibroid meta- 
morphosis of the reticulum, with more or less complete disappear- 
ance of nerve-tubes and condensation of the tissue; but these are 
only the last vestiges of a morbid process which has been long 
extinct, and if is difficult to divine what may be the alterations in 
the early phases. It is probable enough that we might there find 
the histological characters of acute myelitis with multiplication of 
myelocytes and of the nuclei of the vascular sheaths, such, in short, 
as it has been described by Frommann and by Mannkopf. The 
existence of foci of disintegration, noticed in Clarke’s observation, 
and in some of the cases we have noticed at the Salpétrière, shows 
that, in some spots, the inflamed tissue may undergo real dissociation. 
The cases of M. Damaschino would even go to establish that, in the 
most seriously injured points of the cord, we may meet with all the 
characters of deséructive myclitis with formation of a focus of red 
softening with vascular lesions, granular bodies, and the rest of it. 
However this may be, you will easily understand, gentlemen, that 
nothing of all this goes to invalidate the theory according to which 
the apparatus of motor nerve-cells is the first focus and stlarting- 
point, as it were, of the inflammalory process. 

Ît remains for me now to set the symptoms face to face with the 
lesions, and to inquire how the former are derived from the latter, 
a duty which I shall shortly endeavour to perform. 


LECTURE X. 


SPINAL PARALYSIS OF THE ADULT. NEW RESEARCHES 
CONCERNING THE PATHOLOGICAL ANATOMY OF IN- 
FANTILE SPINAL PARALYSIS. AMYOTROPHIES CONSE- 
CUTIVE ON ACUTE DIFFUSE SPINAL LESIONS. 


ScMMARY.—Spinal paralysis of the adult. History. De- 
scriplion of a case, borrorcd from M. Duckenne (de Boulogne). 
Personal facts. Close analogies connecting acute spinal para- 
lysis of the adult with that of the child.  Symptomatological 
modifications due lo age. Prognosis. 

Recent works concerning the pathological anatomy and 
physiology of infantile spinal paralysis; they confirm în 
essential points, and complete in certain respects, the resulls 
already detailed. 

À word as lo acute spinal lesions wkick are not, as in infan- 
lile paralysis, systematically limited to the anterior cornua of 
the grey substance. Acute central generalised myelitis, hema- 
tomyelia, traumalic myeliles, acute partial myeliles. Condt 
lions in which these affections determine the rapid atrophy Ÿ 
the muscles. 

E. 


GENTLEMEN,—It is now a long time since M. Duchenne (de 
Boulogne) noted the existence, in the adult, of an acufe spinal para- 
lysis, comparable to that ofthe child! Dr. Moritz Meyer,’ of Berlin, 
and Dr. Roberts have also, in past days, reported cases which 
evidently belong to this category. I have, myself, been more than 
once struck with the remarkable resemblance which produces a 


1 See, in reference to this subject, the thesis of M. Duchenne (de Boulogne) 
fils, 

? M. Meyer, ‘ Die Electricität und ihre Anwendung, Berlin, 1868, p. 210. 

? Reynolds’ ‘ System of Medicine,” t. ji, p. 169. 
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chnical connexion between certain paraplegias, of abrapt invasion 
followed by muscular atrophy, developed in youth or in adult age, 
and the paralysis of young children. 

I desire to establish before you the reality of the existence of this 
spinal paralysis of the adult comparable to infantile spinal paralysis. 
I hope to succeed, by first detailing the principal features of an 
observation which I borrow from the new edition of the ‘ Traité 
d’Electrothérapie” by Dr. Duchenne (de Boulogne), and by after- 
wards describing some of the facts which have come under my 
personal knowledge. 

The case of Dr. Duchenne (de Boulogne) relates to a girl, aged 
22, who awoke one morning with fever, pains, and difficulty in 
moving her limbs. An hour later she complained of pains in the 
posterior cervical region, formications and painful irradiations in 
her fingers. The latter circumstance, if you refer to the descrip- 
tion of infantile paralysis, may seem to constitute a striking anomaly 
as regards the matter in question ; but we have not failed to point 
out to you, elsewhere, that children,! when attacked with spinal 
paralysis, often complain of similar pains, when they are old enough 
to express their feelings. 

Difference of age, however, even supposiug a fundamentally 
identical process, should necessarily cause differences which must 
not be overlooked. Thus, for instance, in cases similar to that which 
we have quoted from Dr. Duchenne, when the development of the 
patient is complete at the period when the disease makes its 
appearance, you could not expect to see that atrophy by arrest of 
development, which, in children, goes at least a good way to deter- 
mine the shortening of the affected members, and forms one of the 
most salient features of infantile paralysis. 

Referring again to the case of Dr. Duchenne we find that hardly had 
the pain shown itself than the four extremities were completely para- 
lysed, rendered absolutely inert. Four days later, the fever had ceased. 

The paralysis of movement persisted for two months without 
ay noticeable change ; it seemed, I repeat, to have been absolute ; 
and, in spite of that, the sensibility of the skin was not at all 

_ Affected. Nor was any lasting disorder of micturition ever observed, 
| northe least sign perceived of the formation of eschars. 
__ Towards the end of the third month, the retrogression of the 
 Paralytic symptoms began to become manifest. 
1 See Lecture IX, p. 130. 
VOL. II, 10 
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At first, motion was gradually regained in the lower extremities ; 
then, fifteen days later, it reappeared in the upper extremities, but, 
indeed, in an imperfect fashion. The fact was that in a consider- 
able number of the muscles of the superior extremities, nutrition 
had suffered to such an extent that atrophy was already visible. 

Six months after the invasion of the paralysis, an attentive ex- 
amination revealed the existence of irreparable disorders. A large por- 
tion of the muscles of the arm, fore-arm, and hand was considerabiy 
wasted, especially in the right limb ; and, in addition, they gave no 
reaction under the stimulus of faradisation.  Contrary to what 
took place in the upper extremities, gradual amendment continued 
in the lower limbs; where all the muscles had recovered their 
functions, with the exception of the tibialis anticus of the right leg, 
whose alteration, and the consequent predominant action of the anta- 
gonistic muscles, had occasioned a sort of paralytic talipes equinus. 

It is scarcely doubtful, gentlemen, that in spite of the very peculiar 
characters of the symptomatic group, cases of this kind have been 
oft times mistaken or misunderstood. Now, according to what Î 
have read or seen, the form of spinal paralysis in question 1s 
far from being absolutely rare among the diseases of adult life. 


1 Several examples of adult spinal paralysis have, in the last few years, 
been reported by M. Bernhardt (‘ Archiv für Physiatrie, iv Bd., 1873) and 
Kussmaul (Frey—Aus der medicinischen Klinik der Herrn Professor Kuss- 
maul in ‘Berlin Klin. Wochensch. 1874, Nos. 1, 2, and 3). One of the 
cases of Professor Kussmaul is particularly interesting, inasmuch as the oscil- 
lations of the central temperature have been noted during the whole time of 
the initial febrile period. These cases have been published in exfenso in ‘Le 
Progrès Médical 1874, Nos. 11 and 12. In England, in the neighbourhood 
of Leeds, a few years ago, I met, whilst with my friend Professor Brown- 
Séquard, a gentleman aged 38, who, two years before, after being out of sorts 
for four days, was taken with intense fever which lasted nearly a week, and 
was followed by complete motor paralysis of the four extremities with abrupt 
development. A month after the invasion, motion began to reappear in the 
right arm, first, then gradually in the other members. But the patient, at 
present, exhibits a probably indelible atrophy, particularly evident in the 
muscles of the right arm and left leg. ÆExcepting some formication no sensor; 
disturbance has ever been experienced. The functions of bladder and rectum 
have always remained normal. No bedsores were formed. 

A case published by Professor Cuming (of Belfast) in the ‘ Dublin Quar- 
terly Journal of Medical Science, May, 1869, p. 471, seems to me to belong, 
like the preceding, to adwlt spinal paralysis. See, in reference to this subject, 
the interesting work of a student of the Salpêtrière, M. Petitfils, entitled, 
‘ Atrophie aiguë des cellules nerveuses.” 
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Still, the prognosis, as well as all the other circumstances of the 
disease, generally differs here in a singular way from what is 
seen in the other forms of paraplegia of abrupt invasion. ‘This 
is a fact with which it is important to be familiar. Hence, we 
do not hesitate to enter, now, into new details, in reference to 
two cases which I have recently noted, and which are full of signi- 
ficance in my opinion. 

On account of the age of the subjects concerned (one being nine- 
teen, the other fifteen and a half) they establish à sort of transition 
between the observation which precedes and those which belong 
to infantile paralysis, properly so called. 

Case 1.—M. X—, aged 19. The only particulars anterior to the 
paralysis which deserve notice are the following :—-His mother was 
pregnant thrice, and during two of her pregnancies she was subject 
to mental disorder. 

The health of X— had always been excellent ; he enjoyed great 
physical strength, and was of a rather placid character. During 
the months of June, July, and until the roth of August, 1873, 
X— made great intellectual efforts in preparing for an examination. 
During this time he repeatedly suffered from copious epistaxis to 
which he had not been accustomed. He failed in his examina- 
tion, and suffered great vexation in consequence. 

Such were the circumstances when, on the 16th of August, X— 
was observed in the park of the Chateau where he lived, breaking 
down a tree with feverish activity. Questioned as to the reason of his 
act, he replied—“" I want to break something, for I feel myself 
iritated.” The same day he complaïned of great fatigue, a feeling 
of contusion and extreme lassitude (cowrbature), especially in the 
lumbar region, and suffered from copious perspirations. 

Next day, he felt himself worse. He was able to get up, how- 
ever, but he could only walk by leaning on a staff or on the arm of 
his serving man. 

* On the third day, a feverish state set in, with some violence 
from the outset, and which was soon accompanied by symptoms 
such as would lead one to believe it the beginning of an attack of 
typhoïd fever supervening, with characters of great gravity. The 
tongue was dry and loaded with blackish fur ; there was great thirst ; 
the skin was hot; the pulse 120; there was delirium during the night. 
Finally, tympanitis was observed, and to empty the bladder it was 
requisite to pass the catheter several times in a period of thirty-six 
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urs. It is important to note that the retention of urine was, as 
1 be remarked, quite transitory. It did not subsequently recur. 
This febrile period terminated at the end of five or six days, and 
8 general condition of the patient rapidly became quite normal 
ain. Then only was the existence of an almost complete para- 
is of motion discerned, which was marked by an absolute flaccid- 
ss of the parts, and which affected equally the four extremities. 
1e motor inertia had been already remarked during the course of the 
rer; but it had been, until then, regarded as the result of extreme 
ynamia. There never was any tendency to the formation of eschans. 
Things remained in this state during the following fortnight. 
ter the lapse of this time, a certain amendment was experienced in 
> condition of the upper extremities ; and, in addition, the patient 
zan to be more or less able to sit up. 
1 was called to see M. X—, for the first time, on Nov. 1, 1873, 
o months and a half after the invasion of the disease. I noted 
the following facts:—On both sides, but especially on the 
‘ht, there was rather well-marked atrophy of the shoulders and of 
? posterior part of the arm; on the contrary, the muscles of the 
e-arms, of the chest, of the abdomen, and especially of the neck, 
itrasted by their prominence, which recalled their normal state. 
both sides, but chiefly on the left, the palm of the hand was 
tened and, as it were, excavated, in consequence of the atrophy 
the thenar and hypothenar eminences. From time to time, in 
: muscles of the hand, there appeared spontaneous fibrillary con- 
ctions, which caused slight movements in the fingers. X— 
iot raise his shoulders, lift his arms, nor extend his fore-arm; 
t, by leaning on his elbows, he can use his hands to feed himself. 
e several kinds of cutaneous sensibility are in no degree changed 
the different portions of the trunk and upper extremities. 
As to the inferior extremities, they are, both, flaccid, inert, 
aciated. No trace of contracture or retraction is observed. The 
sting is greater in the thighs than in the calves. Voluntary 
wements are almost impossible; on the left, they are limited to 
ne slight motions of the great toe; onthe right, all the toes may 
either voluntarily flexed or extended, but within very restricted 
rits. It is carefully noted that here also cutaneous sensibility is 
& the least changed ; it is also particularly noted that the different 
vdes of stimulating the skin provoke no reflex movements. 
The patient experiences no distressing sensation in the paralysd. 
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limbs. He says that he only feels some formications from time to 
time; he also complains of a frequent need of changing position, 
more pressing at night than by day. The lower extremities are 
usually cold, chiefly the left foot and leg, which, in addition, are 
usually covered with clammy sweat. 

The pulse is normal, the appetite excellent, the sleep only broken 
by the need of changing position, just described. The functions of 
the sphincters are regular. 

It has been found impossible to ascertain exactly the epoch when 
the atrophy of the muscles began to occur. Assurance was given, 
however, that it was remarked a few weeks merely after the inva- 
aon of the disease. It is also to be regretted that, for want of 
suitable appliances, an electric exploration of the wasted parts could 
not be performed at this period. 

In the consultation which took place, at the first interview, I 
essayed particularly to emphasise the abrupt and almost sudden 
invasion of the paralytic accidents, marked as it had been by a 
very distinct febrile period, —-the flaccidness, and the great atrophy 
rapidly supervening, which the muscles of the paralysed limbs 
exhibited—phenomena which contrasted with the absence of anæs- 
thesia, of lasting disorders of bladder or rectum, and of sacral eschars. 
I stated my opinion that this array of positive or negative sym- 
Ptoms allowed us to approximate the case of M. X—-, to the type 
of infantile spinal paralysis. 

Lastly, basing my opinion on what is taught by the natural 
history of this affection, I considered that I could assert that the 
retrocession of symptoms which had already begun, in the upper ex- 
£remities, would become still more manifest there, and would doubt- 
less extend, to a certain degree, to the lower extremities; that it 
might even happen that it would again be possible for the patient 
to stand and to walk with the assistance of a proper apparatus ; 
that, finally, a return of aggressive symptoms was scarcely to be 

-apprehended.! 

The subsequent history of the case shows that these previsions 
were fulfilled. A note, taken in February, 1874, states, in fact, 
that a very remarkable improvement had taken place as regards the 


Ÿ J'ar informed by my colleague, Dr. Bouvier, who bas had great experience 
in this matter, that only thrice in the course of his long career has he seen 
‘Che normal retrocession of the symptoms of infantile spinal paralysis impeded 
dy a relapse. 
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power of motion, and nutrition of the upper extremities ; with 
respect to the inferior extremities, faradaic contractility begins to 
reappear in several muscles where it had been either greatly weak- 
ened, or abolished. On the other hand, on account of the pre- 
dominant action of the posterior muscles of the thigh and thos of 
the calves, a tendency to flexion of the legs has occurred, and to 
the formation of equinus club-feet, against which different appli- 
ances have been tried. 

In April, muscular strength had made such progress, in the 
lower extremities, that the patient was able to stand and walk a few 
steps in his room, with the help of two assistants. 

Finally, in August, about a year after the invasion, he can, when 
sitting, rise up without assistance ; and, with the help of a pair of 
crutches, he takes short walks. He can even walk a little, leaning 
on a cane only, by using an apparatus which hinders flexion of the 
left knee.! 


The following case, although less regular in some respects than 
the foregoing, deserves, however, to be compared with it. It 
may be approximated to those femporary paralyses, described by 
Kennedy, the history of which cannot be severed from that of 
permanent infantile paralysis. 

Case 2.—Charles R—, at present aged fifteen years and a half, 
is a tall, well-made youth, of an intelligent appearance. In his 
antecedents, no disease worth notice is found: no convulsions. 
He has neither experienced any severe moral emotion, nor received a 
chill. We are only told that he has grown much, in a very short 
space of time. 

On the 27th September, 1873, he was taken with a fever of slight 
intensity, which did not oblige him to take to his bed. His appe- 
tite, however, was gone ; the tongue was loaded. The febrile state 

1 During the period, extending from the roth of August, 1873, to January 
ist, 1874, the treatment consisted principally in the application of cuppisg 
with scarification, of blisters, and then of the actual cautery along the verte- 
bral column. From the last-mentioned date, the paralysed or wasted muscles 
were, every second day, subjected to the stimulation of a faradaic current of 
medium intensity. In addition, X— took strychnine pills daily, each con- 
taining one milligram, which were gradually increased to fifteen. In April 
May, and June, the galvanic stimulus and hydropathy were associated with 
faradisation ; during the course of this period, especially, the most remarkable 
progress was made. In July and August, at Bagunères-de-Luchon, baths, 
douches, and energetic massage (kneading). 
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persisted, on the 28th and 29th, without being so strong as to hinder 
M. R— from remaining up, out of bed, a part of the day. 

The only noticeable peculiarity, during this period of three days, 
was the appearance on the trunk of a double zona, traces of which 
are still to be seen (Nov., 1873). The eruption occupied the 
whole of the thorax, from top to bottom. 7» front, we saw; 1°, 
on the right, a first group of vesicles under the axilla ; a second, also 
lateral, in the vicinity of the lower margin of the pectoralis major ; 
a third, median, situated beneath the ensiform process; 2°, o# 
the left, a group corresponding to the second right group, and 
another situated to the left of the median line, at an equal distance 
from the umbilicus and the lower extremity of the sternum. 
Behind, there existed a group on a level with the lower angle of 
the scapula ; and a second, more lateral, nearly equi-distant from the 
latter, and the crest of the ilium. It appears certain that this zona 
was not accompanied by any pains localised in the course of the 
nerves, 

Without having experienced either pains or formication, on the 
1st October, in the morning, whilst rising, and hardly out of bed, 
Ch. R— felt his legs give way under him, and he fell heavily on 
the ground. Hence, it was during the night-time, between Sept. 
3oth and Oct. rst, that the paraplegia took place. The patient was 
replaced in bed. It seems quite established that, on this day, he 
had no longer any fever. The paralysis was accompanied, from the 
outsef, with marked flaccidness of the inferior extremities. Their 
cutaneous sensibility was never modified : it cannot be ascertained 
whether they were cold or cyanosed. Some partial movements have 
always persisted. Thus R— has always been able to extend and flex 
his toes; on the other hand, he was quite incapable of raising his 
legs completely from off the bed. It was stated that the emacia. 
tion of the thighs was already noticeable a few days after the 
invasion. 

The upper extremities have not, at any time, been seriously 
involved, and R— has always been able to use his hands, either for 
taking food or to hold a book. No disorder has ever disturbed the 
regular exercise of the functions of bladder and rectum. 

The period of retrocession began to set in a very short time after 
the invasion. Thus, towards the 15th day, R— could stand erect 
by resting his hands on adjacent objects. 

The actual condition, noted the 17th'Nov., 1873, gives us the 
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following :—R— can stand erect and even take some steps by 
leaning with both his hands on the shoulders of his servant. The 
inferior extremities are emaciated throughout, but the atrophy is 
particularly evident in the thighs which are flaccid, and, as it were, 
flattened from before backwards, whilst the calves are still rather full 
and firm. The muscles of the pelvis seem to be particularly attacked. 
Thus, when R— is seated he cannot flex the thighs upon the 
abdomen ; he can hardly even make the attempt. When lying on 
his back, it is quite impossible for him to raise his trunk. When 
the patient, sustained in the upright position, endeavours with the 
help of an assistant to walk, he is seen at every step to roll (4ancéer) 
excessively, and to incline the trunk greatly first to one side, then 
to the other in succession. The general health remains always 
good. 

We saw M. R— in October, 1874; the motions of the lower 
extremity have regained their normal strength, and he can now go 
through all bodily exercises without fatigue. A certain degree of 
comparative emaciation and of flaccidness of the anterior muscles of 
the left thigh, a marked tendency of the trunk to incline towards 
the right, whilst standing or walking, are at present the sole 
vestiges of the spinal disease. 

The facts which have just been detailed, as examples, and which 
might easily be multiplied, will suffice, I hope, gentiemen, to render 
it evident that certain cases of acute spinal paralysis observed in the 
adult, are, from a clinical point of view, quite comparable to the 
spinal paralysis of young infants. 1t remains to be determined ff, 
as seems probable, the spinal lesion, whence the symptomatic group 
results, acknowledges in the adult the strict localisation in the 
anterior cornua, and all the other characters which distinguish 
that of the child. Autopsy has not yet given its final decision. 
There is a void here which cannot fail soon to be filled.' 


1 Clinically, the case published by my house-surgeon, M. Gombault, in the 
‘Archives de Physiologie, Jan., 1873, p. 60, unquestionably approximates 
greatly to infantile spinal paralysis ; it differs from it in some respects, how- 
ever, from an anatomo-pathological point of view. The motor-cells were 
seriously altered in the regions of the spinal cord corresponding to the atrophied 
muscles: but, nowhere in the anterior cornua were limited foci observed, 
causing the disappearance of entire groups of nerve-cells, and produciog 
fibroëd thickening of the interstitial tissue, which appears to be a constant 
character of the spinal lesion proper to the atrophic paralysis of young infants. 
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IL. 

I think it useful to recur, to-day, to several points relative to the 
pathological anatomy and physiology of infantile spinal paralysis. 
I shall thus have an opportunity of noticing and making use of 
several works which have appeared upon this subject since the 
publication of the first investigations undertaken at La Salpêtrière. 
These first researches concerning the inmates of the asylum— 
persons, to wit, who had most frequently succumbed a very long 
time after the period of childhood—were unquestionably, on that 
account, made in comparatively unfavorable circumstances. They 
have, however, enabled us already to establish some fundamental 
data which later investigations, carried on under happier condi- 
tions, namely, in young subjects who had died at a period con- 
tiguous to the invasion of the disease, have completed in some 
respects but have not essentially altered. This will be evident, I 
think, from the short account that follows. 

1°. What especially characterises, anatomically, the spinal lesion 
of infantile paralysis is the strict systematic localisation of the 
alterations in the anterior cornua of the grey substance, and, more 
particularly, in the region of the cornua occupied by the great gan- 
glionic cells, which are called motor. Nothing, up to the present, 
has been found to contradict this proposition, established from the 
beginning of our researches.! 

The alteration in question, and on this point we have not failed 
to lay stress, shows itself occasionally exactly confined to only one 
or two of the distinctly circumscribed oval groups which, as for 
istance in the lumbar enlargement, are constituted by these cells 
associating together (fig. 10). Those are, s0 to say, the primary 
foci of the affection, for, if the lesion extend beyond, it appears to 
radiate around the cell-groups as around a centre. Only when the 
alteration is most intense, and then merely here and there in a few 
places, the grey cornu is invaded throughout its whole extent 
transversely (fig. 9). It is the rule, in such cases, that the white 
columns, especially the anterior and lateral columns, shall present 
in the region where the grey cornu is so gravely attacked, a kind of 


! These views concerning the part played by the alteration of nerve-cells in 
te anterior cornua in the pathogeny of infantile paralysis and progressive 
spinal amyotrophics were detailed in a lecture delivered by me at the Salpè- 
trière in June, 1868. 
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emaciation, of atrophy, with more or less marked decrease in every 
diameter ; but this evidently secondary lesion of the white columns 
is not necessary. Ït may be deficient (fig. 9), and cannot, therefore, 
take its place in the front rank among the characteristics of the 
spinal lesion peculiar to infantile paralysis. 

The very remarkable localisation of the lesions in the area of the 
cell-group bas long led me to admit, as a probable hypothesis, that 
the morbid process first occupies the nerve-cell, extending afterwards 
to the neuroglia. How, in fact, is it possible otherwise to explan 
the very striking circumscription of the alteration to the immediate 
vicinity of the ganglionic elements? I am aware of no serious 
argument which has, till now, been advanced against this 
hypothesis. 

2°. The lesion of the anterior horns, in cases of old standing, 
such as those which served for our researches, generally consists, s0 
far as the nerve-cells are concerned, of a more or less advanced 
sclerous atrophy. The ganglionic elements of a whole group, or of 
a whole region, when the alteration is carried to its utmost, may 
even have disappeared altogether, leaving no trace. As to the 
neuroglia, it exhibits signs of connective hyperplasia with malti- 
plication of nuclear elements and formation of fibroid tissue, often 
very dense—-manifest evidences of the previous existence of irritative 
action. 

Still, as we have mentioned elsewhere, the observations noted at 
the Salpêtrière had only allowed us to examine the remnants of a 
long extinct morbid process. In presence of the evidence which 
they furnished, we could only seek to construct, by a kind of 
exegesis, the first phases of the process. Undoubtedly, the lesions 
of the neuroglia presented us with incontestable traces of their 
inflammatory origin. But had there been here at work, formerly, 
a hyperplastic myelitis without dissociation of tissue ; or, on the con- 
trary, a destructive myelitis, wilh softening ? The problem was one 
almost impossible of solution. 

Here chiefly lies the interest of the important observations of 
MM. Damaschino and Roger.! These authors have had oceasion 
to make a post-mortem examination in the case of two children who 
succumbed, one two months, and the other six months, after 
the outbreak of the disease, and they have remarked in both cases 
that, in the most seriously altered parts of the cord, the lesions 

\ Loe. cit. | 
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(localised according to rule in one of the grey anterior cornua) con- 
sisted of red inflammalory ramollissement with vascular injection, 
production of granular bodies, &c. Above and below these points 
the alteration could still be followed for a certain distance in the 
grey substance, but gradually lessening it shortly was only repre- 
sented by the multiplication of nuclear elements, and by a vascular 
injection which was especially evident in the immediate vicinity of 
the groups of nerve-cells. 

These observations establish, as may be seen, that red ramollis- 
sement must be enumerated among the spinal lesions of infantile 
paralysis. But nothing has hitherto demonstrated that this is 
an obligatory accompaniment. It is even highly probable that, 
just as sometimes happens in common central acute myelitis, the 
alterations of the spinal cord in infantile paralysis may reach their 
greatest intensity, and even determine the gravest trophic muscular 
lesions at the periphery, without the occurrence of dissociation 
of connective and nerve elements, otherwise called ramollissement." 

Another interesting fact, rendered evident by the observations of 
MM. Roger and Damaschino, is this, namely, that the alteration of 
the nerve-cells is marked by atrophy, with excessive pigmentation 
of these elements. The sclerous lesion, mentioned in our own 
obærvations, would therefore be a subsequent phenomenon.? 


1 Charcot, ‘ Archives de Physiologie,” 1872 ; Janvier-Fevrier ; Hayem, idem, 
1874, p. 603. 

? This is the place to recall the principal modes of alteration to which the 
nerve-cells of tbe grey anterior cornua of the spinal cord are susceptible. 

1°, À would, first, mention the often enormous tumefaction which these cells 
occasionally undergo, aud which I believe I was the first to recognise, so far, 
at least as the cord is concerned (Soc. de Biologie, 1872). The body, volumin- 
ous and as if swollen, is at once turbid and opalescent. The prolongations are 
thicker than in the natural state, and seemingly writhen. I have compared 
this alteration of the nerve-cells of the spinal cord to the hypertrophy which, 
under the influence of certain irritalive processes, is presented by the axis 
cylinder, either in the cerebro-spinal centre or in the peripheral nerves (Fig. 
10, B). 

2°, Some authors have described, iu the nerve-cells of the encephalon, a 
multiplication of nuclei (Jolly) which they regard as the sign of an irritative 
process. M. Leyden states that he remarked the same thing with respect to 
the ganglionic cells of the cord. But, it is important to observe that, in 
certain regions of the encephalon, and in the great sympathetic system, the 
presence of two nuclei in a nerve-cell is a fact, one which is undoubted]ly rare, but 
which yet is seen under normal conditions, irrespective of any trace of irrita- 
tive action ; no proliferation of the nerve-cell, for instance, is observed corre- 
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3° The spinal lesion, whose principal features have just been 
sketched, is constant in infantile paralysis; that is a fundamental 
fact which I have already intimated in my lectures of 1868, and 
-sponding to the proliferation of the cellular elements of the connective tissue. 
In short, the different alterations which the cells undergo owing to infan- 
mation, besides the tumefaction mentioned above, are all, anatomically speaking, 
atrophic or degenerative (Fig. 11, C, D, E). 


FiG. 11.—Nerve-cells of the antenor 
cornua of the spinal cord. 

A. Normal state. 

B. Hypertrophic state. 

c. Pigmentary alteration. 

D. Last stage of pigmentary change. 

E. Cell stricken with sclerous atrophy. 

re. Vacuolar alteration. 





3°. I will mention, in passing, the alteration, termed vacsoar, of the nerve- 
‘cells of the anterior cormua. 1 have oft times met with it in cases where 
.the neuroglia presented unequivocal signs of inflammation in the neighbour- 
hood. I have not yet been able to convince myself that this alteration is not 
an artificial product (Fig. 11, P). 
4°. 1 will dwell, at more length, on the a/feration of the spinal nerve-cell, 
known as pigmentarg. It is a normal fact, so to speak, that in old age these 
cells shall be filled and distended by an often enormous quantity of pigment. 
Is this a fact of no consequence whatever as regards functional exercise? 
Should we not rather attribute, partially at least, to this senile modification of 
the cell the motor enfeeblement and the alterations of the muscles of the limbs 
which show themselves, as it were necessarily, at a certain period of life ? 
However this be, the accumulation of pigment in a spinal nerve-cell is 
not sufficient in itself, whatever its intensity, to characterise a profound lesion 
of the organism. But there is superadded in pathological cases proper, a genuine 
atropky, whose phases have been well described by L. Clarke. In the first 
degree of this alteration, the cell diminishes in volume, and the transparent 
part of the body becomes more and more reduced ; in the second, the pro- 
ongations atrophy in their turn, whilst the body assumes a globular form; 
soon after the prolongations are only represented by short slender filaments. 
Finally, they disappear, in the last stage. (Concomitantiy, the nucleus of tbe 
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which all the observations since published in France or abroad, and 
they are numerous to-day, go to confirm. Amongst these corrobo- 
rating observations, to mention only the most recent, I would cite 
those which have been published in Germany by HH. Reckling- 
hausen, Rosenthal (of Vienna), and Roth (of Bâle). 

Ï strove, in addition, at that period, to establish that the lesion 
in question ought to be considered as an initial, primary lesion, 
dominating, as it were, the whole morbid drama. It could not, in 
fact, be admitted that it was a consequence of the functional inertia 
of tbe members stricken with paralysis; for it has nothing in 
common with the peculiar alteration of the spinal cord, which 
supervenes after amputations of old standing, and which had already 
been very thoroughly studied by MM. Clarke, Vulpian, and Dick-- 
inson? Again, the hypothesis which would place the starting 
point of the phenomena at the periphery, either in the muscles or 
in the nerves, would be very complicated, embarrassed, and unsup- 
ported by analogy ; whilst the opposite hypothesis, on the contrary, 
besides the support it derives from the history of common central 
acute myelitis also counts the results of experimentation upon ani- 
mals on its side. For, by this method, M. Prevost has shown that 
a lesion affecting the central parts of the cord determines muscular 
lesions very similar to those which are observed in the paralysis of 
young children.® 

The opinion which I endeavoured formerly to advance has not, 


cell becomes atrophied. This pigmesfary afrophy, which conduces to the entire 
destruction of the cell, is seen in connection with irritative processes, primarily 
developed in the adjacent neuroglia ; or else, it exists in an isolated fashion, 
independent of any lesion of the neuroglia, as, for instance, in certain forms of 
Progressive muscular atrophy or of bulbar paralgsis (fig. 11, c, D). 

5°. Finally, a last form of alteration of the motor nerve-cell is that some- 
times designated by the name of sckerosis or sclerous atrophg. The cell is 
diminished in volume, sometimes to a considerable extent. It is shrunken, as 
it were, and more or less rounded ; or, on the contrary, lengthened out. The 
prolongations are short, dried up, or absent. The cell-body is opaque, brilliant : 
the nucleus is small, irregular, and shrunken. I am not aware if this alteration 
is always preceded by the lesions of pigmentary atrophy, or if it may be primary. 
It is frequentiy met with in cases of spinal amyotrophy connected with a well- 
marked irritative process (fig. 1r, =) (* Cours de la Faculté,” 1874). 

\ Roth, ‘ Anatom. Befund bei spinaler Kinderläbmung,” in Virchow’s. 
‘Archiv, 1873, t. lviii, p. 273. 

? Vulpian, ‘ Archives de Physiologie, 1868, p. 443; idem, 1869, p. 67r. 

? Prevost, ‘ Société de Biologie,’ séance du 14, avril, 1872. 
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as you perceive, met with any serious objection; it appears, in 
fact, to be rather generally disseminated at present. Consequently, 
I believe that, in accordance with this, Ï can keep to the theory 
which I at the time proposed in reference to the concatenation of 
phenomena. The nerve-cells are, ex #ypothesi, the primary seat and 
starting point of the irritative process, and there we find produced 
an acule anterior parenchymatous tephro-myclitis.! The process 
rapidly spreads, bit by bit, to the adjacent connective tissue, 
without, however, exceeding the limits of the area of the anterior 
cornua. Whilst, under the influence of this morbid incitation, the cell 
passes through the different phases of atrophy capable of issuing in 
complete destruction, the neuroglia itself rcacts after its manner, 
and becomes inflamed. The phlegmasic action may here, in the 
most altered points, proceed even to the formation of a focus of red 
softening. 

However this may be, to these abruptly developed alterations all 
the phenomena of the disease are attached ; namely, first, the initial 
febrile action, then the whole series of symptoms which soon succeed. 
Motor paralysis, marked by suppression of muscular tone and of 
the other modes of reflex activity, may be considered, according to 
the physiological view, at present prevalent as a very simple con- 
sequence of the disorganisation from which the apparatus of motor 
nerve-cells is suffering. From this same lesion of the ganglionic 
elements are also certainly derived the rapid atrophy of the paralysed 
muscles, and the modifications of electric contractility which form 
its prelude ; but the pathogenetic modus which should be here 
arraigned is not yet well known. It is readily admitted that the 
centrifugal nerves, which have their origin in the affected parts of 
the spinal cord, conduct themselves like the peripheral end of a 
divided nerve. They would undergo the several phases of destruc- 
tive alteration (which MM. Neumann, Ranvier? Vulpian, and 
Eichhorst have, in latter days, studied with such great care in con- 
nection with experimental nerve lesions), and the observed loss of 


1 H. Kussmaul bas proposed the term polio-myelilis anlerior acutissima to 
designate the spinal lesion of infantile paralysis (loc. cit., No. 1, p. 3). I 
believe {ephro-myelilis is preferable, and, in reference to this subject, I can 
invoke the potent authority of M. Littré (réppa, cinis, Plut.—reppäor, 
cinereus, Ælian). 

7 Ranvier, ‘Comptes-rendus de l’Académie des Sciences,” 1872, 1873. 

3 Eichhorst, ‘ Virchow’s Archiv, 59 Bd., 1874. 
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faradaic contractihty, as well as the atrophy of the muscular bundles, 
would supervene as a consequence. It must not be forgotten that 
this is as yet only an hypothesis, though it is, indeed, a highly 
plausible one ; and it is important to remark, in particular, that the 
state of the peripheral nerves, in the first weeks which follow 
the invasion of infantile paralysis, has not yet been observed de 
visu. 

As to the constantly noted absence of lasting disturbance of the 
cutaneous sensibility, of paralysis of the rectum or bladder, of 
cutaneous or visceral trophic disorders, this holds, as you know, an 
eminent position amongst the characteristics of infantile paralysis 
and it contributes largely to distinctly separate this affection from 
the different forms of diffuse acute myelitis. It is physiologically 
correlated to the strict localisation of the spinal lesion within the 
area of the anterior cornua of grey matter. Here, by the operation 
of the disease, in the central parts of the spinal cord, a delicate and 
always successful experiment is made, which demonstrates that the 
anterior grey cornua are not necessary to the transmission of sen- 
sory impressions, and that they have no direct influence over the 
motions of the bladder and rectum, nor upon the nutrition of the 
skin or of the genito-urinary organs. 


IT. 


If the views which have just been detailed are sound, it should 
follow that every acute inflammatory lesion of the spinal cord, 
whatever may be its origin, would necessarily produce, like infantile 
paralysis, motor paralysis with rapid atrophy of the paralysed 
muscles, provided that the express condition, so often prominently 
put forward already, be here present, namely, é4e acute atrophic 
lesion of the motor nerve-cells. On the other hand, the phenomena 
to which I have just called attention, and which are regularly 
deficient in the symptomatology of infantile paralysis because of 
this very systematic circumscription of the alteration to the area of 
the anterior cornua,—these phenomena, I say, ought, on the con- 
trary, to be met with in different degrees in all the other acute forms 
of the spinal affection, because they all acknowledge as their sub- 
stratum lesions which are more or less diffused. 

So, in reality, things do happen, as we find testified, for example, 
by the history of one of the commonest as well as one of the 


GENERALISED ACUTE CENTRAL MYELITIS. 


gravest of spinal diseases of the adult. I refer to generalised acute 
central myelitis1 The lesion here is generally apparent to the 
naked eye as red ramollissement. But matters do not always pro- 
ceed so far, and both the connective and nerve-elements may show 
themselves greatly altered, without having undergone dissociation. 
However this be, it occupies the central regions of the spinal cord, 
especially the grey substance, and tends to invade a great portion 
of the height of the nerve-column ; so that, for instance, the dorsal 
and lumbar region will be simultaneously attacked throughout thar 
whole length. In the grey substance, it involves the anterior grey 
cornus, and consequently the motor cells, but it does not confine 
itself to this, for it attacks also the posterior grey cornua and the 
commissures. Finally, it likewise always spreads, here and there, 
irregularly over the different white columns. 

The invasion takes place often abruptly and it may be marked, 
as in infantile paralysis, by a febrile state of more or less intensity. 
If the two affections be compared, with regard to local symptoms, 
it will be remarked that several are common to both. Others 
belong only to diffuse acute myelitis. The common symptoms are: 
motor paralysis with complete flaccidness ; precocious diminution of 
faradaic contractility, —observed in several cases of myelitis from the 
first week ;* and, lastly, rapidly developed atrophy of the muscles. 
The theory would indicate that these depend on the alteration of the 
anterior grey cornua. On the other hand, new superadded sym- 
ptoms only belonging to diffuse myelitis reveal the participation of 
other lesions of the cord. These are: more or less marked altera- 
tions of sensibility, and particularly a more or less intense cutaneous 
anæsthesia of the paralysed members ; paralysis of the bladder and 
rectum ; emission of alkaline, purulent urine ; finally, the formation 
of bed-sores not only in the sacral region, but also over all points 
of the paralysed member subjected to pressure of some duration. 

These bed-sores which, like the other phenomena already men- 
tioned, are absolutely deficient in infantile paralysis, appear as a 

1 The vast alterations which may affect the muscles of the paralysed mem- 
bers in acute central myelitis have been already pointed out by Rokitansky 
(‘Lehrb. des Path. Anat.,” 1e Bd. 1855, p. 329; 2e Bd., 1856, p. 228). 

3 See my observations on the histology of acute myelitis (‘ Archives de 
Physiologie,” 1872, Janv., Fev.) and those of M. Hayem on the same subject, 
(idem, 1874, p. 603). 

3 Observations of H. Mannkopf, ‘Amitlich. Bericht über die Versammjung 
Deutsch Naturforscher und Aerzte zu Hannover,’ p. 251, 1866. 
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common fact in acute generalised myelitis. It is known that they 
are produced, with singular rapidity, four, six, or ten days after the 
mvasion of the first symptoms, and that they contribute powerfully 
to determine the fatal issue. 

Hematomyelia or, in other words, infra-spinal hæemorrhage, is 
open to similar comment. Ïn a number of cases, in fact, its sym- 
ptomatic history fuses, in all points, as it were, with that of acute 
generalised myeltis. Thus, to mention merely the faradaic con- 
tractility, this has been seen to disappear on the 14th,! and on the 
9th day ;2 and, again, large bedsores often rapidly show themselves 
on the nates. Intra-spinal hæmorrhages, as M. Hayemÿ and I, 
myself,t have striven to establish would, in fact, appear to be only 
a kind of epiphenomenon of acute central myelitiss It seems 
certain that, almost always, the effusion of blood takes place there 
m the midst of parts previously modified in structure owing to the 
presence of inflammation. 

Traumatic lesions of the spinal cord, whether they result from 
fracture of the vertebral column or from a wound dealt with a 
sharp instrument, may also determine the occurrence of acute amyo- 
trophy with all its accompaniments, in a word, the formation of 
bedsores of rapid development. The spinal changes, in cases of 
traumatic injuries are, at least at first, those of acute transverse 
myelitis : that is, we shall have inflammatory lesions which, involv- 
ing both the grey axis and the white columns, only occupy a small 
extent of the cord, in height. But they often extend very rapidly 
beneath the point primarily affected, down to the extremity of the 
lambar enlargement, for instance, if the lesion have affected a point 
in the dorsal region. The extension in question takes place in the 
white columns, according to a well known law, along the lateral 
fascicles; whilst in the grey substance, the parts affected are the 
columns formed by the anterior cornua. This descending exten- 
sion of transverse spinal lesions is not a mere supposition or view ; 
T have quite recently observed it distinctly on examining sections 
taken from a case of acute transverse myelitis, to which I shall 
again refer. This alone enables us to understand, as Ï have else- 


* Observation of Levier, ‘ Beiträge zur Pathologie der Ruckenmarks Apo- 
plexie, “ Inaug. Dis.” Bern, 1864. | 

? Observation of Duriau, ‘ Union Médicale,” 18590, t. i, p. 308. 

? Hagem, ‘ Des Hemorrhagies intra-rachidieunes,” 1872, p. 138. 

* Charcot, ‘ Leçons de la Salpêtrière, 1870. 

YOL. 11, 11 
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where pointed out,! how a spinal lesion apparentiy limited to a e- 
camscribed part of the dorsal region may determine, in tbe motor- 
paralyæd lower extremities, acute atrophy of the muscles and, in a 
word, all the phenomena which derive, as the physiological analysis 
of infantrle paralysis proves, from acute atrophy of the motor nerve- 
cells. 


1 Chareot, ‘Lectures on Diseases of the Nervous System,” vol. i, p. 51, 
note !. 








LECTURE XL. 


CHRONIC SPINAL AMYOTROPHIES. PROTOPATHIC SPINAL 


PROGRESSIVE MUSCULAR ATROPHY (DUCHENNE-ARAN 
TYPE). 


SUMMARY.— Clinical varielies of cases designated under the name of 
progressive muscular atrophky (spinal progressive muscular 
atrophies). Uniformily, in these cases, of the spinal lesion 
which affects the anterior cornua of the grey substance. 

Study of prolopathic spinal progressite muscular atrophy 
as lypical of the group : simple spinal lesion. Chronic deutero- 
pathic spinal amyotrophies. The lesion of molor nerve-cells is 
here consecutive ; il 13 superadded lo a spinal lesion of variable 
position. Account of the principal spinal affections which may 
produce deuteropalhic progressive amyotrophy : hypertrophic 
spimal pachymeningitis ; sclerosis of posterior columns ; chronic 
central myelitis; hydromyelia; intra-spinal lumours; dis- 
seminaled sclerosis ; symmetrical lateral sclerosts. 

On protopathic spinal progressive muscular atrophy 1x 
particular (Duchenne-Aran type).  Symploms : individual 
atrophy of the muscles, functional disorders ; prolonged 
persislence of jfaradaic contractility; fibrillary tremors ; 
paralylic deformations, or deviations, “griffes” Modes 0f 
invasion. Éliology: heredilary transmission, cold, traumatic 
sajuries. 

Pathological anatomy. Lesions of the cord; alleraton 
limited to the anterior cornua of the grey substance (nerve-cells, 
neuroglia). Lesions of the nerve-roots and of the peripheral 
nerves. Muscular lesions and their nature. 


I. 


GENTLEMEN,—] propose, in the lectures which are to follow, to 
devote some discussion to the history of chronic spinal amyotrophies. 
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The affections comprised under this designation are, even yet, often 
confounded, in practice, under the common name of progressire 
muscular atrophy. Pathological anatomy, however, has long since 
established that we have here no homogeneous group. 

In reality, the spinal lesions which are to be met with in cases 
which, in practice, receive this name of progressive muscular 
‘atrophy are very various. They possess, however, in common, 3 
peculiar feature, which constitutes, as it were, the fundamental 
anatomical character of the group ; this 1s, the lesion of the anterior 
eornua of the grey substance, and, to be more explicit, the atrophic 


alteration of the motor cells of the region. We find here, in som 


degree, the reproduction of what we saw in connection with acute 
spinal amyotrophies. The spinal lesion, however, in the cases which 
are about to engage our attention is no longer evolved after the acute 
mode, but, on the contrary, proceeds in a chronic subacute manner, 
and to this circumstance are due the considerable differences which, 
in spite of more than one analogy, are observable in the succes- 
sion of symptoms. 

A. You doubtless remember, gentlemen, that, in studying acute 
spinal amyotrophies, we took as our objective point a regular type, 
namely, infantile paralysis, where the spinal lesions are systemati- 
cally limited to the anterior cornua of the grey substance. A type 
of the same kind shall serve as our guide in the history of chronic 
spinal amyotrophies. In reality, a lesion exactly limited to the 
anterior regions of the grey matter, and leaving perfectly intact all 
the other, white and grey, substance of the spinal cord, constitutes 
the anatomical substratum in a certain form of progressive muscular 
atrophy which nearly corresponds clinically to the common type, as 
described by Cruveilhier, Duchenne (de Boulogne), Aran, and 
which, with your permission, we ‘shall qualify as profopañhie 
spinal. 

The constitution of this protopathic form of spinal muscular 
atrophy, which in some sort, I repeat, reproduces infantile paralysis 
in a chronic guise, is comparatively very simple. Thus, the 
anatomo-pathological element is represented : 

1°. In the cord, by a lesion systematically limited to the grey 
anterior cornua ; the alteration of the great nerve cells being like- 
wise a necessary condition, sine qué non, and sometimes the only 
observable lesion ; 2°, in the motor roots and peripheral motor 
nerves, by a more or less marked atrophy, as a consequence of the 
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spinal lesion ; 3°, lastly, in the corresponding muscles, by trophie 
lesions which we shall have to pass in review, and whence pro- 
ceeds, properly speaking, the entire symptomatology of the 
affection. 

B. Matters are more complicated in a second group of chronic 
spinal amyotrophies, which, by way of distinction, I shall designate 
by the name of deuteropathic. Here, indeed, the lesion of the an- 
terior cornua and of the nerve-cells is necessarily present also; but 
it is only second in date, and consecutive in all cases. The original 
lesion still occupies the spinal cord, but it is developed exteriorly te 
the grey substance, and it is only secondarily and by extension that 
the latter has been invaded in its turn. When this invasion has 
taken place, then, indeed, the same series of consecutive phenomena 
follows from it, and progressive atrophy of the muscles in particular ; 
however, the amyotrophic symptoms are now found to be inter- 
mingled with, or rather superadded to, those of the primary spinal 
disease. Now you will readily comprehend, gentlemen, how com- 
plex and variable may appear the symptomatic group which is 
observable under these different combinations. For, in fact, there 
is probably not one chronic elementary lesion of the cord which is 
not susceptible, at a given period of its evolution, of reacting on 
the anterior grey substance, and causing atrophy of its motor 
cells, 

To speak only of cases in which an anatomical verification was 
made, the following is a statement of the chief forms of disease 
of the spinal cord which may give rise to chronic deuteropathic 
spinal amyotrophy : 

1°. In the first place, [ will mention #yperérophic spinal packy- 
meningilis. It consists, as we will see, in an inflammation of the 
meninges which especially occupies the cervical enlargement of the 
cord and which unquestionably corresponds to what was formerly 
called Aypertrophy of the spinal cord. The meningeal lesion is pro- 
pagated to the cord itself and, simultaneously, to the origin of the 
rachidian nerves. The muscular atrophy of the upper extremities 
is developed under this double influence ; it exhibits itself in com- 
bination with peculiar symptoms which are due to the meningeäl 
lesion, the spinal lesion, and the lesion of the peripheral nerves. 

2°. Next comes seclerosis of the posterior radicular zones, the 
anatomical substratum of progressive locomotor ataxia.! The sym- 

1 See Lecture I, p. 11. 
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ptomatology would here be composed of phenomena connected 
with consecutive atrophy of the anterior cornua,—slow atrophy of 
the muscles,—and of those which characterise scleross of the 
posterior radicular zones, special fulgurant pains, motor incoürdins- 
tion, &c. 

3°. Different types of cenéral myelitis, spontaneous or traumati, 
having a chronic course, should be included in this enumeration ; 
an anatomical lesion which is commonly designated under the 
name of éydromyelia or kydromgelitis, deserves special mention. 

Some authors describe this spinal alteration as resulting from a 


1 This spinal lesion has been designated by Ollivier (d'Angers) under the 
name of syrisgomyelia or central cavity in he spinal cord (‘Traité des maladies 
de la moelle epinière,’ 3e édit, 1837, t. 1, p. 202). I have published a case of 
cervical spinal myelitis with pachymeningitis, remarkable amongst others on 
account of the presence of three long and narrow canals which, excavated for 
the most part in the substance of the grey matter, traversed the cervical 
enlargement throughout its whole extent in a direction parallel to tbe long 
axis of the cord. One, and the most considerable, of these canals might even 
be followed to a level with the inferior third of the dorsal region. In the 
greater portion of its course it occupied the posterior grey cornu of the left 
side, or rather it had taken the place of this grey cornu, the several elements 
of which had disappeared. Of the two other canals, smaller in size, one 
occupied a position immediately behind the posterior commissure, on the 
median line, s0 as to involve both posterior white colamns at the same time ; 
whilst the other ran partly in the right posterior cornu, and partly in the 
posterior column of the right side. The latter canals were found mostly filled 
by an amorphous, transparent, finely- granulated substance, which, in certain 
points, had become disintegrated, probably owing to some accident in prepar- 
ing tbe section, and had left in its place more or less extensive lacanæ, with 
more or less irregular borders. This same finely-granular substance, slightiy 
condensed, formed the parietes of the foci and, without any well-marked line 
of demarcation, became continuous with the adjacent tissue which itself, 
for some distance, presented the characters of granular degeneration. ‘This 
case, which appears in a memoir, published in common with M. Joffroy, then 
my clinical clerk (* Archives de Physiologie,” Mai, Sept., Nov., 1 869), made it 
already seem highly probable that a certain number of cases of Aydrompycelis 
till then rather commonly referred to a dilatation of the central canal, might 
result from the melting down of a pathological tissue, developed in the midst 
of the central portions of the spinal cord. The reality of the fact seems to 
me to have been placed beyond question by M. Hallopeau in an interesting 
work presented to the Suciété de Biologie (° Mémoires de la Société de Biolo- 
gie 1869). Quite recently, Dr. Th. Simon (of Hamburgh) has collected a 
large namber of cases (‘ Arch. für Psychiatrie und Nervenkrankeit,” v Bd. 1 
Heft, Berlin, 1874, p. 120, e{ seg.) which go to confirm, as regards this 
subject, the conclusions drawn in the French works. 
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dilatation of the central canal of the spmal cord. 16 is certain that 
in the majority of cases, we have to deal with channelled foei, con- 
secutive on chronic central myelitis. However it be, the grey sub- 
stance of the anterior cornua may, in similar circumstances, be 
involved to such an extent, that the motor nerve cells undergo 
more or less grave alterations and, owing to this fact, muscular 
atrophy, having a progressive course, will take its place in the sym- 
ptomatology of the disease.! 

4° There also exist several examples of inéra-spinal tumours 
(gliomata or sarcomata), which, developed in the centre of the grey 
substance, in the cervical region, have formed the starting-point of 
symptoms of progressive amyotrophy.* 

5. We should also mention disseminated sclerosis. Generally 
speaking, in ordinary cases of this disease, the grey substance is 
not gravely affected ; that, however, may possibly oceur, and then 
progressive amyotrophies would present themselves, in addition to 
the already very varied symptoms of multilocular induration of the 
nerve centres. 

6°. But the pathological form which I wish particularly to notice, 
amongst these chronic deuteropathic spinal amyotrophies, is one 
which is characterised anatomically by a sc/erosis which symmetri- 
cally affects the lateral columns of the spinal cord throughont its 
whole length. This fasciculated sclerosis may even be followed, as 
we shall show, into the bulbus and the protuberantia. 

Symmetrical lateral fasciculated sclerosis may be met with, 
separately, irrespective of any lesion of the grey axis. But very 
frequently it reacts upon the anterior cornua of the grey substance, 
and more particularly on the nerve-cells of the region, in consequence 
of which amyotrophic symptoms are superadded to those which 
depend on lateral sclerosis. 

In all the cases comprised within this enumeration the invasion 
of the anterior grey substance, as we have pointed ont, is constantly 
a consécutive phenomenon. Jt is possible that the inverse com- 
bination may supervene, namely, that a lesion, primarily developed 


? See, amongst others, the case of H. O. Schuppel, “ Ueber Hydromyelus ” 
in ‘Archiv der Heiïlkunde Leipzig, 1865, p. 289. 

3 ©. Schuppel, “ Das gliom und gliomyzxom des Rückenmarkes,” in en 
der Heilkunde,’ p. 127, 1867 ; J. Grimm, “ Atrophia wusculorum 
tumor carcinomatosus intumescentiæ spinalis,” in ‘ Virchow’s Archiv,’ 4 leg. 
8 Bd. 
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in the grey centre, may subsequently invade the white columns; 
but I do not believe that, up to the present, this combination hss 
been regularly observed. 


IL. 


Gentlemen, as Î stated to you at the outset, it is, first of all, 
protopathic spinal progressive amyotrophy, defined as you have just 
heard, which we are about to study in this lecture. When this 
comparatively simple type is known to you it will be more easy for 
you to penetrate into the history of the deuteropathic spinal amyo- 
trophies, which is still rather a tangled one. 

We will endeavour to separate the description of profopathue 
muscular atrophy, as much as possible, from all the foreign elements 
which encumber it in the pages of most authors. In doing s0, we 
shall follow the example of Dr. Duchenne (de Boulogne), who has 
long since begun this work of purification, taking up his position 
at a clinical standing point especially. The signals, established by 
that author along the road which he has already travelled, shall more 
than once serve to guide us in accomplishing the task which we are 
about to undertake.! 

A. We will begin our account by taking first the clinical side; 
after which we will descend into the details of the anatomical lesion, 
and, finally, by way of conclusion, we will offer some considerations 
in relation to the pathological physiology of the affection. 

a. The first feature to notice in the symptomatology of pro- 
gressive muscular atrophy, after the insidious invasion, without 
forewarning symptoms, or with long unnoticed prodromes, so to 
say, is what may be called the individual atrophy which the affected 
muscles undergo; in other words, one or several muscles of 2 
member may have suffered a very remarkable decrease of volume, 
whilst the adjoining muscles have preserved their normal 
prominence. 

This first feature is in some sort characteristic; it is, writes M. 
Duchenne (de Boulogne), “the facies of the disease.” Let us 
exactly realise the matter by appealing to a concrete example. Let 
us suppose a Case, one very common in this order, in which the 
disease shall as yet have invaded but a certain number of muscles 
in an upper extremity. All the muscles of the hand and of the 


1 See ‘ Traité de l’Electrothérapie localisée.”"—Ch. v. 
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forearm shall have undergone intense atrophy, I will suppose, with 
the exception of perhaps one only—the supinator longus, for in- 
stance. On the other hand, the muscles of the arm and of the 
shoulder will be untouched and present their normal volume, so as 
to form a striking contrast with the intense atrophy of the hand and 
forearm. 

Let us take another and a rarer instance. In this case it shall 
bethe thoracic muscles which have been first affected. The pectorals 
will be intensely wasted, and, consequently, the chest will have 
suffered extreme emaciation, whilst the upper extremities, having 
been entirely spared, will present a comparatively considerable 
prominence. This mode of invasion of the atrophy, which advances 
to a certain extent muscle by muscle, furnishes an important cha- 
racter, because it is met with again, to the same degree, in deutero- 
pathic amyotrophies. 

6. The fwncéional disorders represented by the muscle, when 
atrophying, should arrest our attention. With decrease in volume 
is connected a certain degree of enfeeblement of the movements 
executed by the muscle, and we may say that these two phenomena 
advance in parallel lines. In other words, the fewer muscular 
fibres there are in a muscle, or the inore its fibres are atrophied, 
the greater will be the debility, and this appears hardly to depend 
on anything else than on the decrease in the number, or more or 
less marked atrophy of the muscular bundles. 

This fact contrasts with what we know in relation to paralysis 
proper£y so called, or by default of nerve action. Take, for instance, 
a paralysis of the lower extremities caused by compression, bearing 
on a limited point of the spinal cord in the dorsal region; the 
motor inertia occasioned in the inferior limbs by the suppression of 
cerebral action may be complete, absolute, and yet the muscles, in such 
a case, will not suffer at all in their nutrition, or only suffer in the 
long run, owing to the fact of their prolonged inaction. 

In deuteropathic spinal amyotrophies, on account of the habitual 
combination of a lesion of the white columns with the lesion of the 
grey substance, it is the rule that a more or less marked degree of 
paralysis, by suppression of nerve action, shall be superadded to 
the effects of the amyotrophy, which does not take place, at least 
not to the same extent, in protopathic amyotrophy where the grey 
substance is alone affected. 

c. Another fact worthy of notice is the following : the muscle, 
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even when tt has reached an advanced degree of atrophy, preserves 
its normal faradaic contractility. The diminution or aboktion of 
this contractility only shows itself in the ultimate phases, when the 
atrophy has attained its climax. This is a character waich contrasts 
considerably with what we know of acute spinal amyotrophies 
where, from an early date, and even before the mass of the muscle 
has betrayed by its change a noticeable alteration, the faradaic 
contractility has already been remarkably modified. 

d. It is important not to forget, in the description, the jibrillary 
quivering. This quivering is spontaneously produced, but we may 
often provoke its appearance by means of a slight shock given to 
the muscle. It consists, allow me to remind you, in this, namely, 
that the skin covering the affected muscle, appears suddenly 
raised by very fine little strings, which stretch in the direction of 
the principal muscular fascicles. Sometines quite partial and 
localised, they are occasionally energetic enough to move the finger, 
or eveu the hand. These fibrillary movements do not pecultarly 
belong to the protopathic form. I will add, also, that they are to 
be met with, beyond the limits of progressive muscular atrophy, in 
healthy subjects. They occasionally constitute, in this case, one 
of the symptoms of a particular form of hypochondria which, 
be it said in passing, is somewhat frequent amongst medical 
students. 

e. I ought to point out, but only in order to eliminate them from 
the picture, some other symptoms which in my opinion, have been 
wrongly included in the description of common muscular atrophy. 
The spontaneous (continued and neuralgic) pains, the fulgarant 
paroxysmal pains, mentioned by some authors, belong to the deuter- 
opathic forms (posterior sclerosis, lateral symmetrical sclerosis, 
pachymeningitis). 

I will say as much of the cutaneous anæsthesia and hyperzs- 
thesia. They are foreign to simple atrophy. The same statement 
holds good, according to my experience, with respect to the pains, 
provoked by pressure, which betray an exaltation of the sensibility 
of the muscular masses. 

f- astly, I should include in the symptomatology of pretopathic 
spinal atrophy the deformations or rather the deviations which, 
necessarily, result from the weakening of the wasted muscles and 
the predominance which the antagonist muecles consequently 
assume. Thus is produced, to mention merely the hands, the 
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various deformations which are known by the name of ‘‘ griffes,” 
(claws or talons). 

In short, we have here paraigtic deviations which must not be 
confounded with deformations due to costracture, which show 
themselves in certain deuteropathic forms and there perform an 
interesting part as may be seen, to take one instance, in lateral 
amyotrophic sclerosis. 

B. After this enumeration of the symptoms which are observed 
in each of the affected muscles, considered separately, we should 
fix our atiention on some characters drawn from the mode of pro- 
gression and distribution which is presented by the muscular lesions 
in their successive iavasions. In this order, we have to point out 
a certain number of phenomena of incontestable utility for noso- 
graplnc differentiation : 

1°. In the immense majority of cases, protopathic spinal pro- 
gresaive amyotrophy begins by one of the upper extremities ; it 
commences with the hand and ascends the forearm, the arrs, the 
shoulder, gaining then the trunk. As a rule, a fact which I ask 
you to remark particularly as we shall utilise it presently, it only 
extends to the inferior extremities when the disease has reached its 
ultimate limits. I have oft-times shown you, in this asylum, pa- 
tents stricken with protopathic muscular atrophy of long standing, 
wbose upper extremities, and thorax as well, were reduced to a 
skeleton ; whilst the lower extremities, either not at all or but little 
affected, permitted the patient to stand and to walk, nearly as in 
the normal condition. 

2°. Primary invasion of the trunk is far more rare. Dr. Duchenne 
has noted it in a dozen of cases only : the upper extremities are 
here attacked subsequently. 

3°. Finally, it is proper to mention, as a most exceptional mode 
of invasion, one which is very rare in common atrophy (the con- 
verse will be seen in some deuteropathic atrophies), that mode in 
which the museles of the inferior extremities are taken beforé all 
the others. Dr. Duchenne says that he has not observed this 
mode of invasion except twice in 159 cases. Mr. Hammond,! 
indeed, in a recent treatise declares that he has seen it 8 times 
in 29; but, if I am to judge by one of the examples which he 
relates, the cases which have served for these statistics deviate sin- 


1 W. À. Hammond, ‘ A Treatise on Diseases of the Nervous System,’ p. 
666, fig. 31, New York. 
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gularly from the classic type. The case to which I refer relates to 
a man who, after having experienced some disorder of vision, and 
suffered, for a long time, from formications as well as pains (‘* elec- 
tric pains”) in the lower extremities, presented a growing pro- 
gressive atrophy of the muscles of these members, which had 
wasted them to a considerable extent. This atrophy of the mus- 
cular masses, great as it was, did not absolutely hinder the 
patient from standing and walking. I cannot refrain from seeing, 
in this case, an example of locomotor ataxia; it is known that, 
in this affection, progressive atrophy of the members, stricken 
with motor incoürdination, is not a very rare complication. 

c. It may be asserted that, under ordinary conditions, the 
course of the disease is a very slow one; it is the exception when 
prematurely invading the muscles which serve for the work of 
respiration (intercostals or diaphragm), or attacking the bulbar 
nerves (a combination which shall be specially discussed), the dis- 
ease runs to a close in from two to five years. Usually, Î repeat 
true atrophy lasts eight or ten years, in its partial form, and even 
eighteen or twenty years when it has been long generalised over all 
the muscles. 

D. One word now with respect to its e/i0/09g. What has been 
written in reference to consanguiniéy or heredity, considered as an 
element in etiology, seems to me, judging from a critical examina- 
tion of the texts, to apply to protopathic spinal amyotrophy. The 
latter, I should add, is rarely affiliated to occasional causes. 

The spinal amyotrophies which are called rheumatic, because they 
appear to have been caused by the influence of cold are, if Ï am not 
mistaken, referable to chronic myelitis, pachymeningitis, or lateral 
sclerosis. 

Those which supervene in consequence of a #raumatic cause, such 
as a blow on the back, as in a case related by Dr. Gull,! or from 
carrying too heavy a bale of cotton, as in the case of Dr. Robert’s 
patient, &c., are probably also connected with myelitis.° 


1 W. Gall, ‘ Progressive Atrophy of the Muscles of the Trunk and Upper 
Extremities, after a blow on the neck with the fist,” in  Guy’s Hosp. Reports,” 
1858, p. 195. 

3 W. Roberts, Art. “ Wasting Palsy,” in ‘ Reynolds’ System of Medicine, 
p. 168. Other examples of progressive atrophy of muscles, supervening on 
ipjaries, are mentioned by Bergmann, ‘“ St. Peterbourger Med.-Zeitsch.,” p. 116, 
1864. Thudichum und Lockhart Clarke (* Beale’s Archives of Médecine,’ 1863). 
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Bat, so far as primary atrophy is concerned, the etiologic rôle of 
hereditary transmission appears to be a very important one. It has 
been noticed by all authors, and recently H. Naûnyn, Professor 
at Kônigsberg, narrated the history of a family in which the 
transmission of the disease could be traced through five genera- 
tions.1 


III. 


In an account, which is chiefly concerned with renGering evident 
some fundamental nosographical characters, enough has been said, 
gentlemen, with reference to the clinical aspect of the question. 
We have collected, on our way, materials the utility of which may 
not strike the eye at the first glance, but this will appear in its 
fulness when, in a few minutes, we shall have to show how deutero- 
pathic amyotrophies are distinguishable from protopathic amyo- 
trophy, not only anatomically, but also by the entire array of other 
pathological characters. 

At present, it is proper to make you acquainted with what is 
known as regards the pathological anatomy of protopathic spinal 
progressive amyotrophy. 

1°. We will commence by what relates to the cord The lesion 
in question, necessarily affects the great motor cells. 

The neuroglia itself may also be attacked, but, in such circum- 
stances, the alteration remains systematically circumscribed within 
the grey anterior cornua; the white columns are completely 
respected. 

The lesion of the neuroglia is in its nature an inflammation ; 
hence the vessels of the grey substance are larger than usual and 
their walls are thickened. The cellular elements of the connective 
matrix present evident traces of a process of proliferation. Granular 
bodies, in varying number, are met with in preparations made in 
the fresh state. When these alterations of the neuroglia are very 
marked the grey cornu may show a diminution in all its diameters 
(fig. 12, p. 174). 

With respect to the nerve-cells, they exhibit sometimes the 
characteristics of pigmentary atrophy (fig. 11, c, D, p. 156), and 

sometimes those of sclerous atrophy (fig. 11, R, p. 156). 

In short, we find here, in a chronic form, alterations which 


1 « Berlin Klin. Wochenschr.,” No. 42, 1872. 
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we have described in connection with infantile paralysis ; and there 
is reason to suppose that, as in the latter case, the limiting of the 
alterations to the anterior cornua of the grey substance is accounted 
for by the circumstance that the ganglionic elements arethe primary 
seat of the affection!. 

Cousidered in reference to its anatomical characters, the 





F1. 12.—Section of the spinal cord in the cervical region in a case of pro- 
topathic muscular atrophy. À. Left anterior cornu (the nerve cells have 
persisted, but present signs of qualitative change). 8. Right anterior 
cornu (almost complete atrophy of the nerve cells, only one small ganglionic 
nucleus (À) remains). 


form of progressive muscular atrophy under discussion might 
be designated by the name of céronic parenchymatous tepkro- 
myelitis. 

The observations on which the foregoing anatomo-pathological 
description is based, are not numerous as yet. There are only six 
or seven, we think, in existence. Amongst these we would mention 


a case described by Dr. Lockhart Clarke, another by M. Duménil, 


1! See Lecture IX, p. 139, and Lecture X, p. 153. 
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of Rouen, ! a very important case by M. Hayem ;° three cases® noted 


? Unfortunately, in the cases of Lockhart Clarke and Duménil, the state of 
the white spinal substance is not explicitly indicated. 

3 Hayem, ‘ Note sur un cas d’atrophie musculaire progressive, avec Ksions 
de la moelle,” ‘ Archives de Physiologie,” 1869, p. 79. 

3 The following is a summary of two of these observations which will soon 
be published, #5 ezxéenso, in the ‘ Archives de Physiologie” The third has 
already appeared in its pages (1870, p. 247). I have given it as an example 
of glosso-laryngeal paralysis. 

OgservaTion I, noted by M. Gombault.—A Duc, school-teacher, aged 
fifty-six, was received into Salpêtrière Hospital 24th June, 1872; died 26th 
Sept, same year. She suffered greatly from cold and fatigue during the siege. 
Attaeked in April, 1871, by progressive weakening of the left upper extremity. 
Dificulty of speech occurring at nearly same epoch. No pains or contractures 
in the limbs. Present state in July, 1872: well-marked paralytic torticollis, 
with compensation curves in the remainder of the spinal column. Symptoms 
of labio-rlosso-laryngeal paralysis, with manifest atrophy of the tongue. 
Well-marked difficulty in swallowing. The two upper extremifies, the left 
especially, are hanging, inert, without contracture. Their muscular mass is 
wasted nearly uniformly throughout. Fibrillary contractions very evident. 
Faradaic contractility not changed. In the 4a#d, almost complete disappear- 
ance of the thenar and hypothenar eminences. There is no “ griffe” deformity. 
Lower extremities not atrophied ; standing and walking were possible up to the 
last moment. Death rapid, owing to lobular pneumonia. 

State of spinal cord on autopsy.—Cervical enlargement ; in the fresh state, 
granular bodies exist in abundance within the area of the anterior cornua 
exelusively. The motor nerve-cells there present all possible degrees of 
pigmentary degeneration. On hardened sections same alteration of nerve-cellis 
is found. Many of them are only represented by a globular mass of pigment. 
Numerous islets of granslar disintegration within the area of the anterior 
cornua. The while colwmas and the laterul columns in particular do not present 
the least trace of alteration. 

OssenvaTion II, noted by M. Pierret.—The patient C— was received 
into the Salpétrière on the 18th Feb., 1850 ; died April 14th, 1874, aged fifty- 
five. Affection began, at the age of twenty-six, by the right upper extremity. 
The lower extremities were not affected so as to make walking impossible, 
until five or six years ago. No contractures, no disturbance of sensibility, 
very well-marked fbrillary contractions. Latterly all movements of the 
limbs have become nearly impossible. The wasting of the muscles is 
especially noticeable in the right thoracic extremity (hand, shoulder, forearm). 
Death supervened, in consequence of pulmonary tuberculisation rapidly 
evolved. 

Eraninalion of sections of the hardened spinal cord.—Throughout the whole 
extent of the cord, but especially in the cervical region, a great number of 
nerve cells of the anterior cornua have disappeared without leaving any trace ; 
those which resist are very small and present the most advanced degrees of 
pigmentary degeneration. On a level with the fourth cervical pair of nerves, 
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at the Salpêtrière in my wards; and, lastly, a case in every respect 
very regular, was recently observed in the wards of Professor Val- 
pian, by Dr. Troisier.! 

This small array of cases forms, nevertheless, a solid whole. Al 
contradictory observations, that is to say, those in which progressive 
atrophy, according to the Duchenne-Aran clinical type, is supposed 
to show itself without the accompaniment of the spinal lesions 
described, are, I believe I have ascertained, defective either clinicall 
or anatomically. With respect to the latter point, gentlemen, I 
would have you remark that the spinal lesion of protopathic pro- 
gressive amyotrophy, as well as that of infantile paralysis, cannot 
be identified with certainty except when properly prepared sections 
have been subjected to examination. All investigations which have 
not been carried out, in accordance with this method, and under 
conditions favourable to success, should, in relation to this matter, 
be considered null and void.? 


the right anterior cornus has suffered reduction in every diameter ; its neuroglis 
is evidently sclerosed ; the motor nerve-cells have disappeared with the excep- 
tion of only one little group (fig. 11, #). The anterior roots emanating from 
the cervical region are wasted ; some nerve tubes are found there exhibiting 
granular fatty degeneration. 

1 The observation of M. Troisier will be published shortly in the ‘ Archives 
de Physiologie.” 

3 Dr. Bamberger has published (‘ Wiener Mediz. Presse, Nos. 27, 28, Jul 
1869, and ‘ Centralblatt, Oct., No. 46, 1869) two cases of progressive muscular 
atrophy, in which the autopsy, made by Prof. Recklinghausen, did not, it is 
stated, permit the recognition of any lesion of the spinal cord. Unfortunately, 
the account of the autopsy, s0 far as the nervous system is concerned, is not 
accompanied by circumatantial details, in these cases. It is not, for instance, 
mentioned if the microscopie examination was made with hardened sections, 
which here is absolutely indispensable, and the condition of the cells of the 
anterior cornua is not specially stated. We consider it necessary once more 
to recall the fact that the spinal cord may appear quite healthy, to the naked 
eye, at a time when the nerve-cells of the anterior cornua have, nevertheless, 
undergone the most complete alterations, We would add that, in such a cas, 
microscopical examination itself may not furnish any decided result if it be 
made with sections not hardened. | 

The preceding remarks apply in every point to all the cases, without excep- 
tion, which Herr Friedreich has arrayed in his recent work (‘ Ueber Progres- 
sive Muskelatrophies, Berlin, 1873) against the serve theory of progressive 
amyotrophy (Obs. i, ii, iv, x, and xviü). IL speak of the observations collected 
by the author himself ; all date from a period (from 1858—1867) when the 
rôle of the alteration of the nerve-cells, themselves, had not been yet elucidated, 
and nowhere is the anatomical condition of these cells explieitly mentioned. 
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2°. The anterior nerve-roots and the peripheral nerves are affected 
consecutively to the lesion of the grey substance. I would remind 
you, in reference to this, that Cruveilhier considered the atrophy of 
the anterior nerve-roots as the anatomical character of that form of 
muscular atrophythe history of which he contributed to elucidate, and 
that he, as it were, foresaw that this atrophy would some day be 
correlated to a lesion of the grey substance.1 

Ît is important to note that the atrophy of the anterior roots 
cannot be a destructive atrophy to the same extent as in infantile 
paralysis.  Undoubtedly, in the roots emanating from regions 
where the grey substance is most seriously altered, we usually find 
a certain number of nerve-tubes void of medullary matter, or in 
which this substance is affected, in varying degrees, with fatty 
granular degeneration. But the greater portion of these tubes 
may, as Î have again verified in a recent case, be preserved intact, or, 
at most, present no other alterations than those of simple atrophy. 
This comparative integrity of a very great number of nerve-tubes 
of the anterior roots is seen even when these offer to the naked eye 
a very slender appearance and a slightiy greyish tint. 

The mechanism by which the spinal alteration reacts upon the 
muscles in progressive amyotrophy seems, therefore, to üiffer, in 
some respects, from that which is observed in infantile paralysie. 
In the latter, a certain number of nerve-tubes take on the same 
changes as a divided nerve. In muscular atrophy, only a few nerves 
experience this fate, and even then the destruction is effected little 
by little, progressively, and is only definitely accomplished in the 
last stages of the morbid process. The other tubes of the nerve- 
root preserve the integrity of their constitution, at least in all 


essential particulars. 


1 would also point out that several of the cases, grouped by Herr Friedreich 
under the same heading, do not at all deserve the name of progressive muscular 
atropky, even employing this term in its widest and vaguest sense, Thus 
Cases I and II can hardiy be taken as other than examples of infantile 
spinal paralysis ; and Case VI, remarkable by its febrile commencement and 
the rapid course of the disease, seems to me to belong naturally to the type 
created by Ducheune, under the desiguation of spinal paralysis of the adult. 
Such a laisser aller in the matter of nosographic differentiation, especially in 
a question of itself rather obscure, is to say the least regretable and can 
Only continue the confusion. 

! Cruveilhier, ‘Bulletin de l’Académie de Médecine, 1853; id., ‘Sur la 
Paralysie Musculaire Atrophique,' 5e serie, t, vii, Janvier, 1856. 

VOL. II. 12 


5 te à “A 


CAE LA 
.. # 
178 MUSCULAR LESIONS. # 

What, then, is the mode according to which, in progressive 
amyotrophy, the muscular lesion is effected in consequence of the 
spinal lesion? With respect to this question, I cannot well see any 
but one hypothesis that may be proposed, namely, that the irrits- 
tive action, occupying the cells, is transmitted by means of-the 
nerve-roofs and centrifugal nerves to the muscular bundles which, 
under this influence, suffer trophic lesion. The atrophy is here the 
primary phenomenon : it is not at first aecompamied by paralysis 
from interruption of nervous influx, because the latter may sil 
proceed for a long while by the channel of the emaciated, pat not 
annihilated, nerve-tubes. 

3°. It remains for me now, finally, to show you-i in what éonst: 
these muscular lesions, which thus supervene in consequence of the 
lesions of the spinal centre. I shall not need to dwell long-on this 
point, for many are the analogies which connect- the-"ungér 
lesions of protopathie spinal amyotrophic with those of infantile 
paralysis. 

This question of pathological hiséology has been, in its time, ‘ile. 
object of many controversies, which are very interesting Lo examine 
from a critical and historical point of view, but which have other- 
wise lost most of their value. I will only remind you that the 
granular degeneration of a certain number of fibres is ee 
which the first observers—Mandl, Galliet, Lebest, Cruveilkiez, 
Aran, and Duchenne — were espechlly struck. Taking these 
observations as a basis, Dr. Duchenne believed he could charae- 
terise the disease, anatamically, by giving if the name of Progress 
fatty muscular atropkhy. 1 Æ 

Professor Robin then mterposed in the dehate, ar he d ; 4 
remarked that many of the granulstions which appeer.on de rc 
are not of a fatty nature, since they dissolve in acètic En u ie 
they resist the action of ether.! ee. 

Next came Professor Virchow, who protested on bei. me ti 
degeneration, and even went beyond the opinions that. fsd'bee 
advanced, pointing out the fact, which is quite accurate, t , tà thé the 
fat does not originate within the museuler fibre oùly,: bof: [et 
also occasionally invades the interstitial connective tissu ‘af pers 
mysium. It is easy to-day to perceive that, in this &ebaÿé, : 
essential fact was allowed to pass nearly unnoticed. In tit 








1 Ch. Robin, ‘ Comptes rendus et Mém. de la Soc. de Hbiogke r8b4, 
p. 201. Hu RS 0 ° 
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progressive spinal amyotrophy, as in infantile amyotrophy, granulo- 
proteie degeneration, as well as granular-fatty degeneration of the 
muscular fibres, is only an accessory phenomenon. This is proved 
by the case of M. Flayem, and by the multiplied observations which 
we have made at the Salpêtrière. 

The capital fact, in this matter, is a simple atrophy of the 
muscular fibre, with retontion of the cross striation. The latter 
persists to the ultimate limits. This amyotrophy is usually accom- 
panied, on some points, by a more or less marked proliferation of 
the cellular elements of the sarcolemma. In a certain number of 
muscular fibres this multiplication may be carried far enough for the 
new-formed elements to accumulate within the sheath of the sarco- 
lemms, so as to distend it and crowd back the muscular sub. 
stance. The laiter then becomes segmented, and presents the 
appearance of small blocks, which, howover, preserve their striated 
markings to the last phases of the alteration. 

As regards the newly-formed cellular elements, some of them 
take on the development of cells with protoplasm, but this is rarc. 
Most of them become abortive in their evolution, and tend to 
atrophy; whilst, at the same timc, the muscular substance goes on 
dividing and subdividing, and sometines it disappears altogether, 
withoat exhibiting the slightest trace of granular fatty degenera- 
on. A]l these peculiorities have been studicd with care in the 
work of M. Haye. 

Finally, the perimysium also, to a cortain cxtent, undergoes 
proliferntive action, which constitutes x sort of skctch of muscular 
cirrhosis. Jn its turn, iméerséifial lipomatosis-may interveno, and 
even procoed to lurwriaut lipomalosis. “The latter fact descrves 
particular menlion, because fatty depusik anuy, during lifo, rendcr 
 impossiblo to perceivo the existence of the atrophy of the mus- 
culat messes, and thus mask the principal symptom of the 


Such, gentlemen, are the muscular olterations in protopathic 
Progressive amyotrophy. We shall shurtly seo that they do not 
exclusively belong to that pathologic form, and that they are found 
with the same characteristics in the symptomatic amyotrophics 
which are now to engage our attention. 


LECTURE Zu. 


= DEUTEROPATHIC SPINAL AMYOTROPHIES. LATERAL AMYC- 
TROPHIC SCLEROSIS. 


« 


SUMMARY. —Deuteropalkic spinal amyotrophies. Lateral amvotro- 
phic sclerosis ; localisation of the spinal lesion in tne lateral 
columns. Causes of this localisation, élucidated by à study of 
the development of the spinal cord. Formation of lateral 
columns; of Goll'e columns and of Türck’s colunr:. 

Lateral sclerosis consecntive on cerebral leswi:. 

Primary eymmetrical lalerul sclerosis. * Patkokomcai as. 
omy. Apnearance and lopograpky of the lesion in the cord 
ant bulbus.  Consecutive lesions of the grey substance (motor 
nerve-cells, neuroglia), in the cord and in the bulbus. Secondary 
changes: anterior nerve-roots. Peripheral nerves. Tropli 
lesions of the muscles. 


Gaenrieuen,—We have finished with the form of propressine 
cwscular atrophy arising from a Zesion syslematically limited Lo the 
anterior spinal grey substance ; the moment has arriveû for us to 
discuss some questiohs in relation to spisa/ amyotrophies which 
present a chronic character, whcre the central lesion, no longer 
strictly circumacribed, besides occupying the anterior comus of 
tho cord, occupies also cither the posterior substance cr different 
white colunns. 

We have agreed, you recollect, to call the spinal amyotrophies of 
this kind deuferopathice. They compose a complex grou, which as 
yet has been but little elucidated. But, as I intimated to yoc, 
this group posscsses an iudividuality which deserves to be closel; 
examined, both on account of its clinical importance, hitherto 
indeed well nigh misunderstood, and likewise because af the phy- 
silogical and anatomica] peculiarities that belong to it, 

Here, the spinal lesion is constituted by a combination, so to 
speak, of the obligatory alteration of the anterior grey substance, 
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æith a syæmetrical and primary sclerosis of the lateral wkile 
<olamns. 


L 


Let us, in the first place, consider the anatomo-pathological aspect 
and, at the ontset, enter upon a description of this singular lesion of 
the white columns. Nothing, assuredly, can seem more odd and 
probably unexpected to some of you than this lesion, geometrically 
circumscribed, as it were, to a region of the white’ columns, which 
in the normal state, is not separated, at least not in the adult, by any 

perceptible line of demarcation from the remainder of the antero- 
_latcral columns. | 

Bat surprise soon ceases when you come to examine the facts 
supplied by a study of the embryo-development of the spinal cord. 
Then, in fact, you resdily perccive that that portion of the antero- 
lateral columns to which the inflammatory processes may thus be 
confined, forms, during fætal life, and even during the carly stage 
of extra-uterine life, a separate system, anatomically distinct from 
the other columns of the spinal cord. 

This, gentleman, is an almost entirely new point of view, at least 


as applied to pathology. I have already alluded to it, in our open- . 


ing lecture, but I think we have grounds for referring to it now, 
in faller detail. | 

f'he results which Ï am abont to state, but briefly, are taken from 
the labours of Budge, Küffer, L. Clarko,-Külliker, Flechsig, and 
froin other and, on some points, more complete labours which, at 
my request, werc undertaken by M. licrret, in the luborntory which 
I direct. 

A. The spinal. cord is, you aro awnrc, only an incomplcte ring 
made of embryonic malter, in the first stage of its formation. As 
soon as the central canal is closed behind, the embryonic mass 
tends to divide itself (owing to the appearance of a lateral furrow 
. on either side), into two portions, an autcrior and a posterior half 
for each lateral moicty of the cord. In this way, aro at fret 
sketched ont the rudiments of the anterior cornua (fig. 13, 4), and 
of the posterior cornus, of grey substance (fig. 13, #). Towards 
the close of the first month, a zone of white substance is added, 
shich is in connection with the nerve-roots. 
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These sones, in the nomenclature proposed by M. Pierret, receive 
the following names:—1°, the asterior radicular somes (Gg. 139 
which go to constitute, in the adult, a considerable portion of 
the antero-lateral columns ; and, 2°, the posferior radic-ler souer 


Gg. 13, ). 


Fe. 13.—Section of spinal cord of human embryo one 
month old. # anterior cormua ; b, posterior cornss ; 





When the columns of Goll, not yet developed at this period, 
shall have been added, they will ultimately form what is usually 
called the posterior columns. 

The lateral columns do not yet exist ; they are seen to make their 
appearance towards the sixth or eighth week in the furrow, which 
still laterally separates the two portions of grey substance, under 
the semblance of two little masses or tubercles of embryonic matter, 
in which the nerve-tubes do not show themselves until very late 
(fig. 14, À). 

4 


Fio. 14.—Section of tho cord of human embryo 
a-month and a half old. 4, 6,6, &o., as in Fig. 
/ 33 à lateral column, 


Towards tlc same epoch, (about the eighth weck, namely), are 
developed, in the furrows which separate the posterior radicular 
sones, two small symmetrical protuberances, which tend to unite 
together, and which extend throughout the whole height of the cord ; 
these are the columns of Goll (fig. 15, #). 

At the same time, an analogous formation takes place in the 
furrow which separates the anterior radicular zones. It relates to 
the small columns which I have proposed to designate by the name 
of the colsmns of Türck (Figs. 15, 16, s), and which cannot be 
followed, in the adult, below the cervical enlargement of the cord. 

Thus is completed that sggregation of distinct pieces which, by 
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their union and more or less intimate fusion will form, at a: more 
advanced period of life, the antero-lateral columos, such as we se 
them in the adult. 


Pis. 15-—Soction of the oord of human 


ment of Türck’s columns (the anterior 
fascicles). 





3. But the lateral columns being those which are alone to engage 
our attention to-day, I should revert more particularly to the chs- 


racters which they present in the different phases of their evolution. 
Ly the progress of development they tend to fuse, is front, with 
le anterior radicular zones, and éckind with the anterior extremity 
of the posterior radicular sones, so as soon to become indistinguish- 
able, each from each. 

Ilowover, even after birth, in tho new-born child, we can still, 
in the area of the white columns, discern tho region which belongs 
tothe lateral columns, properly so called by certain histological 
characters, which betray a vompuratively less advanced development. 
This region is observed, behind an imaginary transversal line crossing 
tbe commissure, under the form of a triangular space corresponding 
to the most posterior portion of the antero-lateral column. In this 
space the white substance is distinguished by a greyish. tint, per- 
cæptible by the naked eye: Microscopical examination shows that 
nerve tubes, having medullery cylinders are rare here; and that, on 
the contrary, the connective matrix is predominant: hence, these 
portions are strongly coloured by carmine, but scarcely tinted by 
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osmic acid. L'inally, these same portions include, in the nonnal 
state, a certain proportion of cells studded with fatty granulations, 
which represent in the cord what M. Parrot designaies by the name 


Of physioluyicul sleatosss. 


L sball add that, as shown in a plate of Küllikcr’s work, a more 
or less marked furrow often denotes, on the exterior of the cord in 
young infants, a separation between the lateral columns proper and 
the anterior columns. But, in the adult, all distinction is lost; 
however, it is right to observe that, even in his case, the regions 
which correspond to the lateral columns are still marked by the 
comparatively small diameter of the nerve-tubes and by a certain 


‘_ preponderance of neuroglia. 


Enough has been said, gentlemen, I hope, to render evident the 
incontestable independencs possessed in the first period of life by 
the lateral columns of the spinal cord. I should, however, complete 
this sketch by pointing out to you that this system is seer repre- 
sented in the bulbus, above the decussation, by the anterior pyre- 
mids, and also in the protuberantia, and in the lower portion of the 
crura cerebri. Now, these regions of the isthmus of the encephalon 
and bulbus which are in relation with the lateral columns, arc dis- 
tinguished, like the latter, in the fœtus, by late development, which 
is but imperfectly accomplished at the time of birth. | 


ù | IL. 

The individuality, the autonomy of the lateral columns, which has 
been already rendered gvident by the foregoing remarks, is again 
distinctly cxhibited when we examine the phenomena which pertain 
to the sphere of pathology. It is not unknown to yon—for tho 
subject occupied us Jnst year — thnt, after n unilateral lesion of 
certain depurtments of the enccphalon, an entire half of the system 
of lateral fibres, alike in the crus, in the protuberantia, in the 
bulbus, and throughout the whole height of the spinal cord, uuder- 
goes, separately and singly, a consecutive lesion, which soon shows 
itself histologically by characters peculiar to sclerosis of the nerve | 
centres. În the isthmus, and in the bulbus, the fasciculated sclerosis 
may be followed down to decussation, on the same side as the cere- 
bral lesion. Jeneath the point of decussation it occupies, an the 
contrary, the other side of the cord. 

. This lesion of the system of lateral fascicles is, in such a case, ab- 
solutely isolated ; it is, in particular, not accompanied, at ieast as « 
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general rule, by any alteration of the anterior grey substance or of 
the spinal motor roots. In connection with this subject I would rc- 
miud you that the honiplegia with contracture, which coexists with 
this lesion, 1s remarkable for integrity of nutrition in the paralyscd 
nuscles,so long as functional inertiu has not beenovermuch prolonged. 

Iu a case where the primary cerebral lesion should simultaneously 
occupy corresponding points in both hemispheres, then the system of 
lateral columns would naturally be affected on both sides, right and 
left, throughout its whoïs extent, in the isthmus as well as in the 
bulbus aud spinal cord.  Iu this hypothesis, which has becn 
more than once realised, we should consequently have to deal with 
a symmetrical lateral sclerosis, consecutive on cerebral lesion. 

Bat a total symmetrical sclerosis of the lateral columns may 
supervene protopathically, primarily, without dependence on any 
encephalic lesion whatever. ‘This is a fact which L. Türck, in 1856, 
and which I myself, ten years later, have rendered evident, and 
which it is proper, at present, to set out in a prominont manner. 

Here, two cases may present themselves : 

1°. Primary symmetrical sclerosis alone is seen to exist, without 
being complicated with any lesion of tho anterior grey substance ; 
the most salient feature in the syndromus in connection with the 
lesion, thus established, is a paresis of the limbs, especially of the 
lower extremities, marked by more or less intense contracture of the 
muscles, which long preserve all the characters indicative of normal 
autrition. This lesion of the spinal cord is rather frequenily seen, 
amongst other matters, in the courseof progressive general paralysis— 
a coincidence which has been particularly notièed by I. Westphal. 

2°. Dut it happens rather frequently that an alteralion of the 
grey substance is associated with the syinmetrical lesion of the lateral 
columns. Now, the combination of these two orders of altoration 
exactly constitutes tho anatomical substratum of the pathological 
fonn to which [ desire to call your attention. The symptoms of 
progressive amyotrophy are then associated with those arising from 
lateral sclerosis. 


II. 


We have now to study mure closely, from an anatomical point of 
view, the alterations in question. In the following description we 
shall have to examine successively—1°, the lesions presented by the 
system of lateral fascicles in the several regions of the cord, the 
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bulbus, aud in the isthmus of the encephalon ; 2, the concomiant 

“lesions of tho grey swésfance in the same departments of the nerre 
centres; 3°, the consccutive lesions of the awéerior roos and of the 
epinal nerves ; 4°, lastly, the érophic lesions of the muscles. 

With respect to the first point I shall be brief, because I assume 
your acquaintance with consecutive sclcroscs of cerebral origin, the 
anatomical characters of which are very nearly the same as those of 
primary scleroses. I will confine my remarks to noting the following * 
points: 

A. Let us consider, in the first place, what passes in the œrd. 
a. When transverse sections of the cervical enlargement ar 
examined, it is found that the symmetrical alteration here com- 
prises a greater extent, in breadth, than anywhere else. Thus, the 
region invaded by sclerosis extends forward to a level with the 
outer angle of the anterior cornu, and even beyond it. Behind, 
it is nearly bounded by the posterior grey substance. On the 
onter side, however, it is constantly separated from the cortical layer 
of the cord by a tractus of uninjured white substance (fig. 17, à, 4). 
See also PI. IV, fige. 1, 2, 3; PL. V, fige. 1 and 2). 


io. 17. Fio. 18. Mio. 19. 





4 


Fo. 17,—Trausvorse soction of the spinal eord, takcn from the middle portion 
of the oorvical onlu 


Pia. 18.—Transverso scotiou, taken from tho middle of the dorsal 


Fo. 194 Transrense scotion, takon from the middle of the lumbar calarge- 
moué, 


All other parts of the whito columns are loft unharmed, with the 
exception of the small fascicles of Türck which, in certain cases, 
are symmetrically affected. Thcse fascicles, I may say in pssing, 
seem to belong to the same system as the lateral fascicles. 

8. In the dorsal region, the lesion is more circumscribed (fig. 18). 
In front, it does not even reach an imaginary line crossing the com- 
missure.  Externally it approaches the cortical sone, from which it 
is only separated by a very thin strip of uninjured white substance. 

e. Finally, in the lumbar region the lesion is still less extensive. 
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It barely ocenpies the posterior fourth of the lateral columns. It 
is worth noticing that, externally, it reaches to the cortical rone- 


(fig: 19). 


Bio, 20.—Transverse section of the bolbus, from the mid-portion of the- 
olivary bodies. 4. a. Anterior pyramids, affected by sclerosis. 

8. Secondly, what do we find in the Ew/äus? The lesion shows 
itself here by an invasion of the anterior pyramids, throughout 
their whole height (fig. 20). Above, in the lower part of the pro-. 
tuberantia, the lesion may be followed upward so long as the fibres 
coming from the pyramids are still united in bundles ; but, higher 
again, when these fibres scatter, they are readily lost sight of. 

Some authors have traced the lesions of primary lateral sclerosis 
even into the foof, or lower portion, of the crus cerebri; but it is 
not known how it ends, that is, so far as the brain is concerned. 
However, the internal capsule which, in part, seems only to be a 
prolongation of the lower portion of the crus, is, notwithstanding, 
not invaded. 

- IV. - 

This torminales what we have to say in reference to alterations 
of tho white columns. It now becomes our duty, gentlomen, to 
notice hoso which belong to the grey snbséance. 

“hey differ in nothing essential from those which wo studied in 
connection with prolopalkhic spinal muscular atrophy. ‘This means 
that here, also, they are systematically localised in the anterior grey. 
cornus. In that rogion, just as in the former case, they affect both 
the seswroglia and the mofor merve.cells which are, more or less 
numerously, degenerated, atrophied, or even completely destroyed 
(see PL IV, fig. 4). 

It is the rule that the alteration of the grey substance shall not 
exceed the area of the anterior cornua; this peculiarity is rendered 
especially evident by the perfect integrity, as has been frequently 
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verified, of the cell-groups of Clarke’s column in the dorsal 
region. | 
a. The alteration of the spinal grey substance, in all the cases 

shich I have observed, preponderates in the cervical region of the 
spinal cord ; it is also often very marked in the dorsal region ; but 
it tends to become attenuated as we descend towards the lumbar en- 
largement. This disposition of the lesion is correlated to a circum- 
stance which I shall not faïl to bring out, prominentiy, in the clinical 
description ; it is this, namely, that muscular atrophy, in the noso- 
graphical form -which occupies us, rarely affects the inferior extre- 
mities. These limbs are paralysed and stricken with contractcre at 
a very early period, which the existence of the lateral sclerosis 
accounts for, but their muscles are cither not atrophied or bat little 
wasted, in comparison. | 

6. The alterations of the grey substance of the spinal cotd, as 
well as those of the white columns, have their pendant in the 
medulla oblongata. You are not unaware, gentlemen, that there 
exists, in this part of the nerve centres, a certain number of nuclei 
of grey substance, which are regarded as analogous to the antcrior 
cornua of the cord, and, conscquently, as being the region wlionce 
the motor bulbar nerves originate. This supposition is scarcely 
open to doubt, particularly with respect to the nuclei, whence 
orivinatc the hypoglossus, the spinal, and even the facial nerves. 
Nov, to spcak only of the first named, the great multipolsre cells 
which compose it and which, morphologically, are so closely ana- 
logous to the great motor cells of tho cord, thcso cells, I repeat, 
become atrophied or destroycd simultancously with the sclerosis of 
ho neurogliu which encluses them (fig. 21). But, for tho present 
moment, [ shall content mysclf wilh anercly indicating tho fact, in 
order not to leave wholly in the shadec an entire corner of the 
pr tore, and a an aber à onc besides. 1 will return to the subject 
when stuu,i+ Lulbar amyotrophies and labio-glosso-laryngeal 
paralysis. 


V. 


AÏ that now remains for me is to make you acquainted with the 
changes which are produced, consecutively on the foregoing, in the 
anlerior roots and in the peripherai nerves. I have merely to repeat 
herc what I have already said with respect to protopathic spinal 
æmuscular atrophy. Nerve-tubes entirely devoid of medullary matter 
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are r°re «n the roots as well as in the péripheral nerves. Granular 
tubes are in minority. Most of the nerve-tubes are preserved ; 





Fic. 21.—Transverse section of the bulbus, on a level with the middle of the 
nucleus of the hypoglossus. A, 8 (to the right of the imaginary line x, nr’), 
represent the normal condition; 4, nucleus of the hypoglossus, composed 
of a cluster of some thirty great multipolar cells ; v, a vessel which bounds 
the nucieus in front and on the inner side; c, floor of the fourth ventricle ; 
D. fasciculus teres; B, nucleus of pneumogastric nerve. 4’, B’, &c. (to 
left of the imaginary line R, R”’) represent the same parts in a case of 
amyotrophic lateral sclerosis. It is seen that hardly five or six nerve-ceils 
are left uninjured in the area of the nucleus of the hypoglossus. 4’, fasci- 


culus leres. 3, Nucleus of the pneumogastric, exhibiting no perceptible 
change. 


nearly all of them, however, have undergone a certain degree of 
simple atrophy. This is a fact which shall be brought out, pro- 
minently, when we treat of the pathogeny of consecutive muscular 
lesions. 


VI. 

I may also deal very briefly with the érophic lesions of 'the 
muscles. They do not difier, in any essential manner, from those 
which are met with in primary, spinal amyotrophy. Still, the 
inflammatory character of the lesion has appeared to me more 
marked in amyotrophic lateral sclerosis. Thus, the hyperplasia of 
the perimysium is more nanifest and, in one case, Î even found, 
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with M. Debove, the interstitial connective tissue infiltrated with à 
<considerable number of leucocytes in some places. 

I would note particularly that interstitial lipomatosis of tl- 
muscles is produced, in the amyotrophy connected with later: 
sclerosis, just as in pure amyotrophy. This fact is interestiug in 
connection with the tongue, the muscles of which, in amyotrcphic 
sclerosis, waste equally with those of the extremities, in conse- 
quence of the alteration of the cells of the hypoglossal nucleus. 
Nevertheless, the tongue, in such cases, may almost entirely pre- 
serve its normal volume, and not present, on its surface, the con- 
volutions and wrinkles, animated by vermicular movements, which 
are often observed there. In these diverse circumstances, its 
muscular fibres are atrophied. This preservation of the for: 
and volume of the organ is explained in the cases I refer to, by 
interstitial lipomatosis. In one of these cases I have remarked, 
with M. Debove, the existence of a kind of bypertrophic cirrhosis, 
produced by the excessive vegetation of the perimysium, both 
internally and externally (figs. 22, 23). 


F16. 22.—8ection of tongue ; normal condition. 


After this description of the lesions peculiar to lateral amyotro- 
phic sclerosis, it is our intention to make you scquainted with the 
principal symptoms which betray its existence during life, with a 
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view to determine, as closely as possible, the physiological connec- 
tion which attaches the lesions to the symptoms. 


Fi. 23.—Section of tongue in à case of amyotrophic lateral paralyais, with 
1abio-glosso-laryngeal paralysis. 

It may be stated, in a very general manner, that the symptoms 
t6 which I allnde are of two orders: one set is in correlation with 
‘be symmetrical alteration of the lateral columns, the other depends 
upon the concomitant lesion of the grey substance. This is what I 
shall endeavour to demonstrate at our next meeting. 


LECTURE XIII. 


ON AMYOTROPHIC LATERAL SCLEROSIS. SYMPTOMATOLOGY. 


SUMMARY.— acts which form the basis of the symptomatologg of 
amyotrophic lateral sclerosis. Personal observations.  Cor- 
roborative cases. 

Differences which clinically separate amyotrophic lateral 
sclerosis from protopathic spinal muscular atropky. 

Sympioms common to both affections. Progressive amy - 
trophy, fibrillary contractions, preservation of electric cci- 
tractility. 

Symploms peculiar lo amyotrophic lateyal sclerosis. Prr- 
dominance of motor paralysis. Permanent spasmodic contr:-- 
Lure. Absence of sensory disorders.  Paralytic deformatiors . 
attitude of hand. Tremulation of upper extremities in 7°-- 
posed movements. Modes of invasion. Cervical paraplen.a. 
Invasion of inferior extremities. Characteristies of the ccr- 
tracture. Bulbar phenomena ; difiiculty of deglutition. Lu 
peded speech. Paralysis of the velum palati, of the orbicula, . 
oris, &c. Grave disorders of respiration. 

Summary of symploms.  Prognosis.  Pathologicai p'«- 
sology. | 

LE 


GENTLEMEN,— After describing the necroscopic changes peculur 
to lateral amyotrophic sclerosis it becomes us now to enliven the 
picture by showing you the series of symptoms which, during life, 
are correlated to these lesions. 

I trust, gentlemen, to establish that this symptomatic group is 
striking and characteristic enough to be readily distinguished from 
that which depends on the circumscribed alteration in the anéerior 
spinal grey substance. It will be, also, easy for me, I believe, after- 
wards to drawa distinct line of demarcation between lateral amyotrophu 
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* «ris and the other forms of deuteropathic spinal muscular 
;! ny, 

1°, At the outset, I ought to mention that the observations 
*".ch are to serve as the basis of my description are as yet not 
-cmnerous, being only a score at most. But, it may be added that 

- same thing occurred, on a former occasion, in connection with 
.” vressive locomotlor atazia. And yet the clinical picture traced 
"5 Dachenne (de Boulogne) with the help of a few facts, some 
*venty years ago, has not lost by age. It still remains, at the 
“resent moment, such as it was in all essential particulars, without 
‘5rirg undergone any serious modifications. May the description 
*sicù Î am about to offer you of amyotrophic lateral sclerosis 

-vericnce the same destiny | 

Most of the facts, whose assistance I can rely upon, have been 
« iiected by myself or by my students, in the Salpétrière Hospital. 
At the commencement, the observations were chiefly noted from the 
“tanding point of pathological anatomy.! Nevertheless the symptoms 
‘ad almost always been set down with some care. Hence, at a given 
feriod, it became possible, on comparing the different observations, 
lt, perceive a certain number of fundamental features, which after- 
:ards enabled us to recognise the disease during life. Such, also, has 
%es the history of disseminated sclerosis ; for a long time, only the 

cgular lesions which characterise 1t anatomically were known to us. 
iv-day, it takes rank, in general clinical practice. 

In addition to my own facts, I have found in different publica- 
tions some more or less complete observations, which belong in every 
Articular, to the pathological form in question, and I have conse- 
Lently turned them to advantage. | 

[ #ill mention, firstly, amongst facts of this group, Cases 
il and IV of the excellent memoir, published in 1867 by M. 
jJuménil (of Rouen), on progressive muscular atrophy, in the 
Gazette hebdomadaire.” Then, Î would refer to three observations 
rported by Leyden. They have published, as examples of éu/3ar 
varalysis, in the ‘ Archiv für Psychiatrie,’ edited by H. Westphall.? 

' The observations, followed by autopsy, collected by me in the Salpêtrière 
Asvham are five in number. IL shall give a summary of them further on. 
Two of these observations have been published, with details: one by M. 
Joffroy and myself (‘ Arch. de Physiologie, 1869, p. 366); the other, in the 
same journal (1871-72, p. 509), by M. Gombault. 

* E. Leyden, “ Ueber progressive Bulbär-paralysie,” in ‘ Archiv für Psychis. 
trie, ii Bd., p. 648 ; Obs. I, und p. 657; Obs. IL iii Bd,, p. 338. 

YOL, 11, 13 
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I have also to mention a case inserted by H. Otto Barth :: 
Wanderlich’s journal, under the title of ÆAfrophia musculori : 
Zipomatosal The author, little careful of nosographical ruls :. 
seems to think that he had before him an example of per. 
kypertrophic paralysis, as understood by M. Duchenne {de Bou 
logne). In reality, the autopsy, which was made with mucl 
care, affords superabundant evidence that the disease in questr 1 
was primary symmetrical sclerosis of the lateral columns with c5x- 
comitlant lesions of the anterior grey substance. À case, reconi 
by Dr. Hun,? another published by Mr. S. Wilks, in ‘ Guy: 
Hospital Reports, % are also, in my judgment, examples of amy- 
otrophic lateral sclerosis.  Finally, [ would also include, in 
the same category, two observations recently published by Drs. 
Lockhart Clarke,‘ and R. Maier, of Friburg.f 

Ïn concluding this review of corroborative articles, I should men- 
tion, gentlemen, that M. Duchenne, de Boulogne, in the new edition 
of his book,6 has opened, under the heading of Subacute difjuse 
general spinal paralysis, a chapter in which appears one vf 
the cases, noted in my wards at the Salpêtrière in connec- 
tion with awyotrophic lateral sclerosis. This chapter also con- 
tains a large number of heterogeneous elements which could not 
be classed elsewhere. The greater number of the deuéeropuii.’ 
chronic spinal amyotrophies are grouped together under tin 
same denomination. ÆEvidently, this could only be a tentative 
chapter, a sort of cagut mortuum, which requires to be entirels 
remodelled. 

To those amongst you who may be desirous of examining de risu 
the symptoms of amyotrophic lateral sclerosis, I would mention 
that there exists at the present moment, in La Charité, under th” 
care of Dr. Woillez, a poor mason, aged 44, who presents, at less! 


1 O0. Barth, “Zur Kenntniss der Atrophia musculorum lipomatosa,” in 
‘ Archiv der Heilkunde,” 1871, p. 121. 

5 “ American Journal of Insanity,’ Oct. 2nd, 1871, and ‘Centralblatt,” 1$°2, 
P. 420. 

3 Vol. xv, L. 46, and ‘ Centralblatt, p. 239, No. 15, 1870. 

4 J. Lockhart Clarke, ‘ Progressive Muscular Atrophy, accompanied | 
Musoular Rigidity and Contraction of Joints; examination of the Brain 2: 
Spinal Cord,” in ‘ Medico-Chirurgic. Transactions, t. lvi, p. 103. 

5 R. Maier, ‘“ Ein Fall von fortschreitender Bulbär-paralysie,” in ‘ Virchow” 
Archiv, 61e Bd., rer Heft, p. 1. 

6 ‘ Electrisation localisée,” 3e edition, 1872, p. 469. 
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in my opinion, all the fundamental clinical characters of this 
affection..! 


IT. 


1°. One of the firat distinctive features which, of itself, radically 
separates amyotrophic lateral sclerosis from primary muscular 
atrophy is the comparative rapidity of its evolution, considered 
from the invasion of the first symptom to the fatal end. This does 
not usually, on an average, delay more than three years and it may 
supervene much sooner, at the end of one year, for instance; whilst 
patients, affected by protopathic spinal progressive muscular atrophy 
may survive, as you are aware, for eight or ten, and even for fifteen 
and twenty years. 

2°. During this comparatively short period, it is the rule that 
the four extremities shall be suocessively, and within a brief space, 
all stricken with paralysis accompanied by atrophy, or with paralysis 
only in the lower limbs. The patient after some months, a year or 
two, three years at most, is confined to his bed, and more or less 
completely deprived of the use of his limbs. But, in addition, to judge 
at least from allthe cases which I have collected, we regularly find the 
disease extending to the bulbus, and, it is nearly always to the 
paralysis of the bulbar nerves, more especially, of the hypoglossus 
and pneumogastric that the phenomena which determine death are 
to be attributed. This forms a contrast with what we know con- 
crning common progressive muscular atrophy, since here, according 
to the statistics furnished by Dr. Duchenne, atrophy of the muscles 
animated by the bulbar nerves has been found to appear only 
thirteen times in 159 cases. 

3”. The data obtained from an examination of efsological influences 
are not of remarkable importance, so far as we have yet gone, — 
this, however, is easily anderstood on account of the small number of 
particulars which can be tabulated. I shall confine myself to the 
following observations : 


1 The patient has succumbed, since this lecture was delivered, after the 
manifestation of bulbar symptoms. The autopsy was made by M. Voisin, 
acting clinical clerk. An examination of the cord made by M. Gombaalt, 
“preparateur ”” for the course of pathological anatomy, has demonatrated the 
existence of symmetrical lateral sclerosis, with atrophy of the motor nerve- 
cells in the cervical region of the cord and in the nuclei whence originate the 
bulbar nerves. The prepared sections, in connection with this case, have been 
shown at the Cours Pratique de la Faculté. 
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Hereditary influence has not been mentioned in our cases. As 
regards age, the disease makes its appearance at ages varying 
from 26 to 50 years. Females are more frequently affected 
than males, which is contrary to what is remarked in cases of pro- 
topathic atrophy ; but it is necessary to notice that most of the 
cases of amyotrophic lateral sclerosis have been noted in the Sal- 
pêtrière, that is to say, in an asylum to which only women are 
admitted. 

Perhaps a third of the patients attribute the development of the 
disease to the influence of co/4 and damp, to which their business 
exposed them. ‘The mason, in La Charité, rightly or wrong!ly, lays 
the blame on a fall which he got, two or three months before the 
appearance of the first symptoms, the immediate result of which 
was a fracture of the clavicle. 

I will not delay longer over the etiological aspect of the question, 
which can only be profitably considered in a more or less distant 
future. Étiology is based especially upon a wide foundation of 
figures, and we are yet far from being able to furnish them. 

4°. It is now time, gentlemen, to come to the analysis of the 
symptoms. These symptoms are of two orders : 

A. Some are common both to progressive amyotrophy and to 
amyotrophy from lateral sclerosis ; these are: —a, progressive atrophy, 
imvading the muscular masses ; #, fibrillary contractions which are 
especially seen in the active period of the atrophy; c, the preser- 
vation of faradaic contractility which the wasting muscles exhibit 
to the last moment. 

B. Other symptoms are quite foreign to protopathic spinal amyo- 
trophy ; first comes motor impotence, promptly developed, which, 
if it do not always precede the atrophy, is often strikingly evident 
even when the latter is not yet well marked. Speaking generally, 
we may say that, in profopathic amyotrophy, motor impotence 
depends in a great measure on the atrophy of the muscular masses, 
whilst in /aeral sclerosis, paralysis certainly dominates the scene ; the 
atrophy of the muscles is then often but a consecutive or even 
only an accessory phenomenon. 

Here again is a new feature of distinction. The extremities, 
more or less deprived of their natural movements, are usually in 
lateral sclerosis affected by habituel rigidity, resulting from what is 
called permanent spasmodic contracture. This phenomenon is 
absolutely foreign to primary atrophy. 
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Lastly, in the latter disease, the absence of any sensory disorders 
is the rule, whilst in the former it is common enough for the patients 
to experience, or to have experienced, i in the affcctod members :-—1°, 
more or Jess acute spontaneous pains, numbness, or formication in 
the affected Jimbs; and also pains provoked by pressure or traction 
of the muscular masses. I lay emphasis on the latter phenomenon, 
which I havo not, as yet, observed in protopathio progressive 
amyotrophy. 

- IL 

But the real characteristics of the pathological form, whose 
description engages our attention, are especially rendered evident 
when we consider the mode of distribution, of concatenation, and of 
evolution of the symptoms. 

a. The disease Ocyins, in the great majority of cases, by the 
upper extremities, without fever, most frequently without any 
perceptible indisposition, sometimes after sensations of formication 
and numbness. 

From the outset, the complaint is one of diminished motor power, 
and when this first seriously attracts the attention of the patient, 
the muscles of the affected members generally present, even at this 
period, a certain degree of emaciation. But ncither the latter, nor 
the paresis, is usually limited to a circumscribed region of the limb, 
to some muscles of the hand or forearm, for instance ; it extends a 
little everywhere, in a uniform manner, so to speak, from tho ex- 
tremity of the member to its ruot. We no longer observe, hero, 
that individual atrophy of tho muscles, which wo noticcd in conncc- 
tion with common muscular ‘strophy; on the contrary, we sce a 
kind of gencral emaciation of afrophy, en masse. 

It never attains, in tho commoncoinent, a degree of intensity 
sufficient to account, of itself, for tho motor impotence. In short, 
we have, in this caso, to deal with a true paralysis accompanicd, or 
rather followed, by atrophy, more or less rapid and more or Icss 
gencraliscd, of tho entire extremitry. 

Besides, the atrophied or wasting muscles are stirred by fibrillary 
movements, which are often very marked, and, as in simplo atrophy, 
they preserve the faradaic contractility almost intact, so long as 
the atrophy has not attained its extreme limit. 

6. In addition to the emaciation of the muscles, the paralysed 
and wasted members soon become the seat of more or less marked 
deformations or deviations. | 
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The déformations depend undoubtedly, in part, on the predomi- 
mant action of certain muscles which are less intensely affected than 
tie rest (paralytic déformations). But this is not the case ss 
regards the majority of thém ; the deviations, as a rule, are due to 
the spasmodic contraction of certain muscles, to a true contracture 
which renders a large number of articulations rigid. Thus, to speak 
first of the upper extremity only, here is the attitude which it 
usually presents (fg. 24). : 


Fic. 24-—Attitude of the forearm and hand in the case of tbe patient Tr—, 
agod fifiy-eight, suffering from amyotrophio lateral solercais. 


The arm is extended close along the body and the shoulder- 
muscles resist any effort made to remove it from that position. 

ho forcarm is semi-flexed, and also pronated; it is impossible to 
supinate and extond it without using furco aud provoking pain. 

The same thing is found at the wrist which is, also, frequently 
in semi-flexion, whilst the fingers are bent in upon the palm of 
the hand (fig. 24). . 

These constrained attitudes, and the pain caused by any effort to 
alter them, taken in connection with the almost general and uni- 
form emaciation of the muscles supervening within a few months, 
would in some sort sufice to show that, in such cases, we have not 
«< do with primary spinal muscular atrophy. 

should not forget to mention another peculiarity. Sometimes, 
in lateral sclerosis, the paretio upper extremities, contractured and 
atrophied, have, nevertheless, still preserved some power of move- 
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ment. Well, in making this movement, for instance, in raising the 
‘entire arm, we see ‘he member taken with a éremulation, which 
recalls that observed in disseminated sclerosis, and also in certain 
patients who, consecutively on a blood-clot cerebral lesion, are 
stricken with hemiplegia and contracture. This tremulation, in the 
two latter cases, as in the former, appears to me to depend on lateral 
asclerosis, a trait common to all three. 

It is not superfluous to remark that, when the disease is far 
advanced, the emaciation may reach its climax ; the thenar and bypo- 
thenar eminences are entirely wasted away, tho palm of the hand 
is hollowed out, the forearm and arm are reduced almost to a 
skeleton. Then, generally, the spasmodic rigidity becomes less 
marked, although the members tend to retain the habitual attitude 
which they have so long preserved. 

Some patients have the head in a fred posifios, owiug to the 
rigidity of the muscles of the neck ; they cannot, without effort and 
pain, flex or extend it, or turn it to the right hand or to the left. 

In one case, which I recently observed, the muscles which raise 
the lower maxilla wore contractured to such a degree that the mouth 
could be opened only to an extremely limited extent. 

As in ordinary progressive amyotrophy, the muscular emaciation 
is sometimes maskod, in amyotrophic sclerosis, by a Zsxwriaut lipo- 
matosis, wbich throws the wasted muscles into relief, as wo find 
shown, to take one instance, by the case reported by I. Oito 
Barth. 


IV. 

The form of amyotrophic paralysis, which wo arc studying, most 
frequently first shows itsolf in one of tho superior extremitics, then 
it extends to tho other s0 as soon to present the appcarance of what 
is called cervical paraplegia. Though the disease may have lasted 
only four, five, or six months, or a year at most, the emaciation has 
already attained a degree which is only seen, in protopathic muscular 
atrophy at an advanced period, say two or three years after the 
invasion. 

Things may remain in this state for two, aix, or nine months, 
rarely longer. After this delay the lower extremities are taken, in 
their turn, and, as a general rule, they become affected, as you will 
s00n see, in a different manner from the upper limbs. 

a. At the outset pareais is perceived, here likewise, preceded and 
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accompanied during some time by formication and numbness 
of the member. But, here, the paresis presents this important 
peculiarity, namely: it does not, like tho former, necessarily 
induce muscular atrophy. The muscles, on the contrary, may, 
until the last period of the disense, preserve a consistence and pro- 
minence which shall form «a singular contrast with the state of the 
upper extremities. 

The paraplegia presents this first particular feature, namely : it is 
not complicated with avy paralysis of the bladder or rectum, and 
there is no tendency to the formation of bedsores. ,' 

It is also distinguished, as you will perceive, by other important 
characters. Difficulty of motion in the lower extremities makes 
rapid progress. The patient feels his legs heavy, and hard to raise 
from the ground. Soon he can no longer walk, except when 
belped by two assistants. Lastly, it becomes impossible for him to 
stand, and thus he is nearly bed-ridden or reduced to pass the day 
seated in an arm-chair. When things have reached this stage, an 
interesting phenomenon has already been, generally speaking, more 
or less distinctly exhibited. I refer to the femporary or permanent 
riguiity, or, in other words, to the spasmodic confracture of the 
muscles, deprived of voluntary motion. Already, for some time 
back; the patient has remarked that, whilst in bed or sitting up, his 
lower limbs stretched ont or become flexed in spite of himself, and 
retained for some instants the attitude which they had involuntarily 
assumed. Extension is what usually occurs in this kind of fit; it 
way even go 80 far as to determine a quasi-tetanic stiffness which 
makes the lower limbs resemble rigid bars that may be lifteu all of 
a piece, ‘They are alsa, sometimes, shakon by a convulsive 
tremulation. 

The rigidity becomes exaggerated when the patient, aided by two 
assistants, tries to rise and attempts to walk. Then the lower ex- 
tremities become exceedingly rigid in extension and adduction, 
whilst the feet assume the attitude of the varus equinus club-foot. 
This rigidity, wbich is frequently extreme, but sometimes only 
aug?" alccting all the articulations of the limb through the spas. 
modic action of the muscles, together with the tremulation, which 


! J cannot say why, in certain cases, tho rigidity of the upper or lower 
extremities should be little markod, whilst in others, on the contrary, it is s 
predominating phenomenon. Hitherto, I have not found anything, in the, 
anatomo-pathological conditions which could explain such differences. 
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is, usually, soon superadded, render standing and walking alike 
impoexble. 

That which, at Grst, is but a passing phenomenon, becomes after 
a little while transformed into a permanent symptom. The mus- 
cular rigidity then persists, without cessation or respite, in the 
flexors as in the extensors, although it predominates in the latter. 
Itis difficult to forcibly flex the extended members, and difficult 
likewise to extend the flexed extremities. Usually, at this period, 
if the extremity of the extended foot be flexed, by the hand, a 
more or less lasting tremulation is set up thronghout the whole 
himb. 

Thus, gentlemen, the motor impotence depends less on a weak- 
ening of the innervation than on the spasmodic condition of the 
muscles. Muscular nutrition, it may be remarked, still proceeds, 
for a long time, in the normal manner. 

It is only in the long run that they are ‘seen to be affected by 
fibrillary movements and to waste generally after the manner of the 
upper extremities.. Usually, when this atrophy has been carried to 
a certain extent, the rigidity diminishes without, however, ever 
completely disappearing. 

The early invasion of the lower extremities and the nature of the 
phenomeusa affecting them, form a feature which contrasts with 
what we know voncerning primary spinal amyotrophy in which, you 
recollect, these members are only invaded in the later periods. 
They constitate, as it wcre, the character of a second period ; the 
third being marked, as we shall see, by the appearance of és/éer 
phenomens. | " 


V. 


Tho appcarance of the later symptoms is, in some sort, an obli- 
gatory accompaniment ; it has never, up to the present, been found 
wanting. These are the phenomena which, by their union, com- 
pose the syxdromus designated by the term Za6i0-glosso-laryngeal' 
paralysis. We will only notice, in passing, this phaso of the dis. 
ease, for this is a subject to which we must recur again, when 
treating of paralyses of bulbar origin, in particular. 

I will mention the following symptoms, merely in order that one 
of the most curious parts of the picture may not be entirely 
omitted. 

1°, Paralyais of the tongue inducing difficulty of deglatition, 
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and a difficulty in the articulation of words that may issue in com- 
plete loss of speech. The paralysed tongue, generally, soon presents 
a certain degrec of atrophy ; it is shrunken, wrinkled, and stirred 
by vermicular movements, 

2°, Paralysis of the velum palati rendering the voice nasal 
(nasonnée), and concurring with the lingual paralysis to create the 
difficulty of deglatition. 

3°. Paralysis of the orbicularis oris, tbe chief resulé of which 
is to alter the appearance of the features. The mouth is con- . 
.considerably enlarged, transversely, on account of the predominant 
action of the non-affected facial muscles. The naso-labial furrows 
are deeply marked. These several symptoms give a lachrymose 
look to tbe face. Sometimes, after laughing or crying especially, 
the mouth long remains half-open in a permanent manner, and 
allows a certain quantity of viscous saliva to flow continually 
forth. 

4°. Lasily, owing to the invasion of the nuclei, whcnce origi- 
pate the pneumogastric nerves, grave disorders of the respiration and 
circulation supervene and cause the death of the patient, whose 
strength has long bcen diminished from insufficient nutrition. 

I shall try, gentlemen, to summarise, in a few lines, the sympto- 
matological characters of awyoérophic lateral scleronts, considered 
in loge may be called its normal conditions. 

% Paresis, without anæsthesia, of the upper extremities, aocom- 
panicd by rapid emaciation of the muscular masses and often pre- 
-ceded by numbness and formication. Spnsmodic rigidity seixes, at 
a given period, on the paralysed and wasted muscles and determines 
perinanont deformations by contracture. 

2°. Tho lower extremitics arc invaded intheir turn. In the first 
instance, appears a paresis, without anœsthesia which, promptly 
advancing, causes standing and walking to be, in a short time, 
impossible. To these symptoms is added a spasmodic rigidity 
= which, at first intermittent, next becomes permanent and sometimes 
complicated with £onic epinal epilepey. The muscles of the para- 
Jysed limbs only become atrophied in the course of time, and never 
to the same extent as those of the upper extremities. 

The bladder and rectum are not affected ; there is no tendency to 
the formation of bedsores. 

3°. À third period is constituted by the aggravation of the 
preceding symptoms aud by the appearance of bulbar symptoms. 
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These three phases follow each other, in a short space of time. 
Six months or a year after the invasion all the symptoms have 
accumulated, and become more or less strongly marked. Dentlf 
supervenes at the end of two or three years, on an average, owing 
to tlie bulbar symptoms. 

Such is the rule; but the chapter of anomalies, it is well under- 
stood, is also in existence. - These latter, however, are few in 
number and change nothing essential in the picture which I have 
just traced. Thus, the disease, in certain cases, begins by the lower 
‘extremities ; again, it may be confined, at the beginning, either to 
one upper, or to one lower extremity; occasionally, it remains 
limited, for some time, to one side of the body, under a hemiplegic 
form. Finally, in two cases, it began by bulbar symptoms. But, 
these, J repent, are only secondary modifications. ‘l'he group of 
characteristic symptoms does not fail to be soon formed. 

The progsosis, up to the present, is of the gloomicst. ‘There 
does not exist, s0 far as Î am aware, a singlo example of a case 
where, the group of symptoms just described having existed, re- 
covery followed. Is this doom final? The future alone can 
decide. 


VI. 


It remains for me now, gentlemen, to collate the lesions with the 
symptoms, and to seek, in a short essay of pa{hological physiology, 
the bond which unites them together. 

1°. The paresis which appears, at the beginning, and the perma- 
nent contractures which after a bricf delay succoed it are, unques- 
tionably, dependent on the symmetrical and lateral sclcrosis. 

I would remind you that, wherever lateral sclerosis is found, 
contracture sooncr or later appears in a more or less inarked manner. 
Thus, (a) in disseminalcd sclerosis ; (b) in cerebral kemiplegia with 
consccutive descen(ling sclerosis ; (c) in éransverse mycliles whether 
from compression or spontancous, when lateral descending degenera- : 
tion results; (2) lastly, in primary sclerosis of the lateral columne 
sœilkout muscular atropky. 

a°. The paresis and contracture precede the atrophy ; that is 
clinically established. Hence, there is reason to admit that the 
lateral sclerosis, to which they are due, is produced before the lesion 
of the anterior grey substance with which the amyotrophy is un- 
questionably connected. | 
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Through what mechanism does the lesion of the grey sul.tance 
become combined with the lesion of the white columns P 

Does it tako place through simple propagation, extending gradu- 
ally across the neuroglia P 

It is much more probable that the propagation is effected by 
means of the nerve-flaments which, you are aware, normally esta- 
blish a communication between the lateral columns and the anterior 
cornua. The system of lateral columns tends to become affected 
in its entirety and very rapidly. But the lesion does not invade it, 
throughout, at one blow. ‘Thus, so far as we can judge from clinical 
revelations, it first of all affects the department which is in physio- 
logical relation with the movements of the upper extremities. 
Later on, it reaches the department which is connected with the 
lower extremities ; lastly, the group of cerebro-bulbar fasciculi is 
invaded in its turn. 

It is remarkable that the alterations, of which the first and third 
regions are the seat, reach very rapidly the corresponding parts of 
the grey substance. 

The muscles of the tongue, in fact, and those of the upper 
extremities especially, begin to waste a very short time after the 
appearance of paretio symptoms. It is not the same with respect 
to the system of fascicles relating to the lower extremities ; in the 
latter case, the paralysis and contracture persist, for a long time, 
without the addition of amyotrophy. These are peculiarities which 
we can only point out, without endeavouring at present to offer 
any plausible explanation. 
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LECTURE XIV. 


*EUTEROPATHIC AMYOTROPHIES OF SPINAL ORIGIN (CON- 
. CLUSION). HYPERTROPHIC CERVICAL PACHYMENINGITIS, 
ETC., ETC. 


SuMMABY.—Amyotrophy connected with descending lateral 
sclerosis consecutive on a cireumascribed lesion of the brain and 
spinal cord. Illustrative cases. 

Hypertrophic cervical meningilis. Pathological anatomy : 
alteration of the meninges ; of the spinal cord ; of the peri- 
pheral nerves. Symploms: painful period (cervical pains, 
rigidity of neck; formication and numbness; paresis ; cuta- 
neous eruplions) ; second period (paralysis, atrophy, hand- 
deformity (“ griffe”), contracture, patches of anæsthesia ; para- 
lysis and contracbire of the lower extremities). Characters 
" which distinguish hypertrophic cervical pachymeningitis from 
$ amyotrophic léteral sclerosis. 

À Amyotrophies consecutive on locomotor ataxia.  Peculiar 
form of muscitar &tkophy in suck cases.  Pathogeny. 
Â Amyotrophÿ. ‘ chsecutine on sclerosis disseminated in 
patches. É : 
À  Subacute shtinai general paralysie. Analogies with infantile 
x Paralysis. Desideratum 
L Amyotrophies Sadependent of a lesion of the spinal cord, 
‘4 “zamples ; péeudo-Afpertrophic paralysis; saturnine amyo- 
À trophy. + à, i 
New confidyrätiont Pelative lo the topographie pathological 
3 anatomy of the. spisal cord. 





Gmeruneen,—To conclude the history of amyotrophies of spinal 
origin, it remains for me to notice a certain number of facts relating 
to jhis subject, for which no place could be found in the preceding 
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lectures. This task accomplished, I shall commence the study: 
the muscular atrophies which depend upon lesions of the bu: 
rachidicus. 


I. 


At the close of our last conference I endeavoured to prove, 
taking clinical data as a basis, that, in amyotrophic lateral scleros: 
the symmetrical lesion of the lateral columns, whence paralysis a] 
contracture result, is the first to make its appearance; whilst 
alteration of the anterior grey substance, with which muscu 
atrophy is connected, would be a consecutive phenomenon. Ti: 
propagation of the inflammatory lesion of the white columns tv t* 
grey substance most probably takes place, I added, by means of‘: 
nerve-tubes which, in the physiological state, establish a m 
less direct communication between these two regions. Some 
auditors have, in reference to this, made a critical suggestion 
unquestionably, is not without its weight. Why, they object, :: 
the scleroses (termed descending), which are produced in the late” | 
columns after different circumscribed cerebral or spinal lesions, no! 
react, like primary symmetrical sclerosis, upon the anterior cornua, 
so as likewise to induce the development of muscular atrophy in 
the paralysed members ? 

It is, in truth, a character of the scleroses which supervene v 
partial lesions of the brain and spinal cord that the muscles shall 
remain, as a rule, free from nutritive disorder, or, at all events, th* 
they shall only become emaciated in the course of time, owing t 
the prolonged functional inertia to which the paralysed mem 
are condemned. 

I aim not in a position, ge” tlemen, to resolve the difficulty m5 
categorical manner. I shall oonfine myself to pointing out tu rer 
that the propagation of the lesions to the grey substance, in the c1* 
in question of lateral sclerosis, is far from being quite devoid :‘ 
precedent, and that the muscles in the corresponding limbs do, the”. 
suffer atrophy. 

Thus, I have several times seen hemiplegias of cerebral origiu, 
(following on blood-clot lesion, for instance), which were accom- 
panied, contrary to the common rule, by more or less mark 
wasting in the paralysed limbs, supervening not long after the 
apoplectic invasion. And in some cases of this kind the sutop:f 
allowed us to ascertain that the anterior grey substance—1o whicu. 
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according to the theory stated, we should refer the trophic alterations 
of the muscles—participated in the sclerous alteration. 

This fact, among others, has been very distinctly established in a 
case whose history 1 reported, some time since, to the Société de 
Biologie. The patient, a woman, aged 70, had been suddenly 
stricken with left hemiplegia, occasioned, as the autopsy showed, 
5 the formation of a hæmorrhagic focus in the centrum ovale of 
the right hemisphere. Contracture very rapidly supervened in the 
paralysed members, and, barely two months after the attack, the 
museles of both the lower and the upper extremities began to waste 
:way, exhibiting at the same time a remarkable diminution of elec- 
trical contractility. The muscular atrophy made rapid progress 
aud, simultaneousls, the skin over every part of the paralysed 
members, wherever subject to the least pressure, became covered 
with bullæ and even with eschars. 

An examination of the spinal cord showed the presence of 
lescending sclerosis, occupying the left side and presenting the 
usual characters ; but, in addition, in several points of the cervical 
ad lumbar enlargements, the grey anterior cornu on the same 
side offered the marks of inflammatory action, and in these points, 
à large number of the great motor nerve-cells had suffered very con- 
siderable atrophy.! 

Dr. Hallopeau has collected at the Salpêtrière, in the wards of 
Professor Vulpian, a certain number of observations which are in 
:omplete accordance with the foregoing. 

I consider also that certain more or less rapid muscular atrophies, 
‘hich are produced in paralysed members in consequence of trans- 
erse dorsal myelitis, are due to the same mechanism, although 
be fact of a lesion of the grey substance has not yet, so far as I 
xnow, been verified de visu. I have described to you, when speak- 
1g of wounds of the spinal cord, a case which appears susceptible 
f such an interpretation. 

Still, gentlemen, it is the fact that in consecutive spinal sclerosis, 
reaction on the grey substance is the exception, whilst, in symme- 
rical sclerosis, it is, as it were, habitual ; and this is a difference I 
believe, for which, in the present state of things, no plausible 
explanation can be supplied.ÿ 


1 « Lectures on Diseases of the Nervous System,” vol. i, p. 53. 
3 T'have taken care to remark elsewhere that lateral symmetrical sclerosis of 
che cord may exist, without participation of the grey cornua, and consequently 
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IL. 


But, I believe, I have gone sufficiently into the consideration of 
this question of amyotrophic lateral sclerosis, and it is, consequently, 
time to begin the description of some other forms of deuferopathre 
spinal muscular atrophy. That form, a knowledge of which is 
unquestionably the most useful in practice, is the one which 
appears as a complication of #ypertrophic cervical pachymenigitis, à 
morbid state which has engaged my attention for many years, and 
which, quite recently, has been made the subject of a good mono- 
graph, by M. Joffroy, one of my students.’ 

This, gentlemen, is clinically a rather well-marked type; the 
symptomatology is usually distinct enough to allow a diagnosis to 
be made without great difficulty. I will add, in order the more to 
-stimulate your interest, that we have not here to deal with a neces- 
sarily incurable affection. At this very moment, you can see, in 
my wards, a woman who, after presenting for five or six years all 
the symptoms which characterise cervical meningitis, and baving 
‘been, consequently, long confined to her bed in a state of complete 
powerlessness, is now able to walk, and also to make use of her upper 
hmbs to do some kinds of work. Recovery is, therefore, possible : 
true, it is almost always obtained with the drawback of some intir- 
mities, which result from the deformities that the disease almost 
necessarily induces. 

A. I will, first of all, give you some details relative to the Zestons. 

a. Hypertrophic cervical meningitis, as its name indicates, con- 
sists of an al{eration of the meninges, more particularly affecting 
the dura mater. As to the position of the lesion it is variable ; but, 
ïit is the cervical enlargement of the cord which appears to be, in 
some sort, the chosen region. Alteration of the meninges is the 
primary fact, and cervical pachymeningitis is that which shall here 
alone engage our attention ; but, later on, the cord itself, on the 
one hand, and, on the other, the peripheral nerves, which arise from 
the cervico-brachial enlargement, are affected in their turn. 

It is probable that this is not a rare disease. According to all 
appearance, the cases formerly published by Laennec, Andral, 
without being accompanied by muscular atrophy. This is shown by, amosg 
others, several observations of Dr. Westphal relating to cases of progressive 
general paralysis. 

1 “Société de Biologie,” 1871, p. 75. 

3 A. Joffroy, ‘ De la pachyméningite cervicale hypertrophique (d'origine 
spontanée)’ Paris, 1873. 
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and Hutin,under the name of Aypertropky of the spinal cord, belong to 
cervical pachymeningitis. The fact is that when the rachidian canal 
is opened, in a case of this kind, one is struck on seeing the cord, 
atthe brachial enlargement, presenting the aspect of an elongated, 
fasifonn tumour, occupying from six to seven centimètres in height, 
and voluminous enough, consequently, to completely fill the osseous 
canal. 
Bot, in reality, it is not a true hypertrophy of the cord that is 
before the eye ; for, on transverse sections, properly made (fig. 25), 
it is easy to perceive that the cord, far from being hypertrophied is, 
on the contrary, flattened from before backwards, and that the 
thickened meninges are alone the cause of the apparent augmenta- 
tion in size of the nerve-column. 


€ 

Fc. 25—Transverse section, taken from tbe mid portion of the central en- 
largement of the spinal cord, by A. Castala (‘Pachyméningite cervical 
bypertrophique;” Thèse de M. Joffroy, loc. cit.). 

À Hypatrophied dura mater. 3. Nerve-roots traversing the thickened 
méninges. _c. Pis mater, confounded with the dura mater. D. Lesions of 
chronic myelitis. æ. Section of two canals, newly excavated in the grez 
substance. 


The pia mater is also affected, but to a much less degree than the 
dura mater. The latter, when closely examined, is seen to be 
composed of numerous concentric layers (it may attain six to seven 
uilimètres) ; it is altered throughout its breadth, as is proved by 
the adhesions which usually unite it, externally, to the vertebra 
ligament, and internally to the pia mater. 

Sometimes, the hypertrophied pacéymeninx seems composed of 
twolayers, an external and an internal one. The latter, which appears 
to be of new formation, is composed of a dense fibroid tissue; it is 
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therefore, very distinct from those soft and very vascular neo-mem- 
branes which, in the spinal dura mater, just as in the cerebral dura 
mater, but less frequently in the former than in the latter, enjoy 
the privilege of giving birth to hæmatomata. 

6. The apiwa/ cord participates in the alteration, and all the signs 
of transverse myelitis are found in it, irregularly disseminated, and 
attacking indifferently the central grey substance or the white 
columns. 

e. The peripheral nerves are atiackod, in consequence of the 
spinal lesion, in s0 far as it bears upon their radiculer course and 
on the anterior cornua—and also, in their passage through the 
thickened and inflamed meninges. The peripheral nerve alteration, 
generally, affects the anterior roots as well as the posterior—a circum- 
stance which requires to be borne in memory for the interpretation 
of the symptoms.! 

B. The foregoing considerations show that the lesion is nowise 
systematic, and indicate the possibility of variations in the clinical 
phenomena. Nevertheless, I repeat, the symptomatic group is, 
generally, rather easy to characterise. 

a. It is not doubtful that the meninges are, first of all, affected, 
and soon afterwards the nerve-roots. The phenomena connected 
with this double lesion constitute a firef period, or painful period, 
which lasts two or three months, the importance of which cannot 
be rendered too evident. 

In the first place, we have extremely acute pains, which affect 
the back of the neck, extending up to the crown of the head, and 
spreading also to the upper extremities. These pains are accom- 
panied by a sort of rigidity, especially marked in the neck, which is 
kept immoveable, s0 as to recall what we see in sub-occipital Pott’s 
disease. Theyarewell-nigh permanent, but from time to time exscer- 
bations are experienced, under the form of paroxysms. ‘They react 
frequently upon the joints which nevertheless are not, usually, subject 
to any swelling. Concurrently with these pains which, at moments, 

1 Participation of the posterior roots appears to be a condition necessary to 
the existence of the symptoms of the pasg/iw period. ‘This was well shown in 
an observation recently presented to the Société de Biologie by M. Rendo. 
In this case, which is one of dorso-lumbar hypertrophic pachymeningitis, the 
posterior roots were spared, owing to the meningeal lesions being limited to 
the anterior portions of the dura mater, and, as a consequence, the painful 


symptomes wore abseut (‘ Bulletin de la Société Anatomique,” 1874, p. 698)- 
3 “Thèse de Michand,’ Paris, 1871. 





PARALYSIS AND ATROPHY. 211 


may be extremely acute, and even horrible, ormicalions and nwmb- 
senses are noticed in the upper extremities which, at the same time, 
are affected by a certain degree of paresis. Lastly, we shall occa- 
sionally find pemphigoid and bullar eruplions affecting the cutaneous 
surface. 

b. The preceding symptoms appear, as you have understood, to 
depend especially upon an irritation of the peripheral nerves. 

New phenomena, which constitute the secosd period of the dis- 
ease, do no not delay their appearance; they seem to depend, 
particularly, on the extension of the meningeal lesion to the spinal 
cord, and also on a more severe alteration affecting the peripheral 
nerves. 

The limbs cesse to be painful, but, on the other hand, they 
become peralysed and the muscles afropky. The wasting bears 
nearly equally upon the whole extent of the limb—a phenomenon 
which recalls that we described when dealing with tbe question of 
amyotrophy from lateral sclerosis. However, to speak only of what 
concerns the hand and forearm, it is worthy of remark that, in 
pachymeningitis, the muscles included within the ephere of the in- 
nervation of the ulnar and median nerves are especially atropkied, 
wlulst those which depend on the radial nerve are comparatively 
respectod.  Âs a result of this preponderance of waeting in certain 
groups of muscles, we have a sort of “claw”” (‘ griffe”) in whieh 
extession of the hand is most marked. This griffe is not the ex- 
clusive appanage of cervieal pachymeningitis, in which, indeed, it is 
not constautiy found ; but, as it is not observed in the other forms 
œ musculer atrophy, it not the less conetitutes an interesting ele- 
ment of diagnosis, and you know that, from this point of view, 
mwthmg should be neglected (fig. 26). 

What is the cause of this comparative freedom of the dependeneies 
of the radial nerve? TI do net know. If it were found that the 
origimsting flaments of the ulnar and medion nerves emerge from 
the cord further down than those of the radial, we could thus un- 
derstand how the latter might, in cervical meningitis, remain 
cmiside the timits of the morbid region. 

To fhose symptoms are superadded ooufraciures, which seine 
upon the parakpsed and wosted limbs; and often patches of 
amæsthesia make their appearance, on these ezxtremities, and may 
extemd to the upper portion of the trunk. 

This is not all: the lower extremilies become paralysed in their 
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turn, and are afterwards seized with contracture just as in primary 
lateral sclerosis; however, in contradiction to what we see produced 


Fio. 26.—Attitude of the hand in cervical pachymeningitis. 


in the latter affection, contracture of the lower limbs, in pachyme- 
ningitis, does not seem to be complicated with any muscular 
atrophy. 

It does not appear to me difficult to supply the anatomical and 
physiological reason for this paralysis, and to comprehend, from 
this double point of view, the absence of muscular atrophy and the 
necessary existence, s0 to say, of the contracture in the paralysed 
members. The motor paralysis is here determined by the formation 
of a focus of transverse myelitis, which is produced consecutively 
to the meningitis. The spasmodic rigidity of the muscles depends 
on the descending sclerosis which, consecutively to the transverse 
myelitis, sooner or later takes possession of the lateral white 
columns, and, as in cases of descending consecutive sclerosis, the 
anterior grey cornua remaining, as a rule, absolutely intact, we 
can thus understand why the nutrition of the muscles is not directly 
involved. . 

The constant absence of amyotrophy is s feature which already 
distinguishes the paraplegia that accompanies amyotrophic lateral 
sclerosis from that which is connected with cervical pachymeningitis. 
T would add that, in the latter, we may observe the production of 
anæsthesia, rapidly developed bedsores, and disorders of the bladder 
and of the rectum, finally—a phenomenon that is absent from 
amyotrophic lateral sclerosis. 
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Many other distinctive characters, taken in connection with 
anatomo-pathological differences, would also enable us to clinically 
separate the two affections in question, in spite of the points of 
resemblance which bring them together. Thus, the groups of 
symptoms which constitute what I call the pain/u! period, the 
partial, disseminated anæsthesias, and the bullar eruptions are the 
peculiar property of pachymeningitis ; whilst, on the other hand, 
the participation of the medulla oblongata, which is very rare in 
the latter disease, appears, on the contrary, to be, as we have saïd, 
one of the necessary elements of amyotrophic lateral sclerosis. 


III. 

Enough has been said in reference to hypertrophic meningitis ; 
at present, [ propose to say a word concerning the amyotrophies 
that sometimes supervene in the course of Zocomotor ataria and of 
disseminated sclerosis. 

A. Ît is known that progressive amyotrophy, more or less gene- 
ralised, is not a rare accompaniment of posterior sclerous myelitis. 
To be convinced of it, it will suffice to refer to the numerous ob- 
servations where this coincidence has been noted, and, in particular 
to those published by MM. Duménil,! Virchow, Marotte. 5 Fried- 
rich,‘ Leyden,5 Foucart,f Laborde 7 Pierret$ and some others. 
dt results from these observations that, clinically, this muscular 
atrophy of ataxic patients 1s distinguished by some special charac- 
ters. Thus, it does not present the regular mode of invasion, nor 
the doomed progressive course, peculiar to progressive amyo- 
trophy. Sometimes disseminated over the most diverse parts of 
the body, the muscalar lesions, at other times, remain confined 
to very circumscribed regions, to the foot, for instance (Friedreich), 
to the leg (Leyden), to the back (Leyden, Friedreich), to the 
nape (Leyden), where they may merely occupy a single muscle, 
or even only a portion of a muscle. If the thenar and hypothenar 
eminences are sometimes affected (Foucart), they remain perfectly 

1 Duménil (de Rouen), ‘ Union Médicale, 1862, No. 17. 

3 “Virchow’s Archiv, Bd. viii, Heft 4, 1855. 

3 Marrotte, ‘ Union Médicale” 11 Juin, 1852. 

* Friedreich, ‘Ueber Degeneratrophie der Spinalen” Hinterstiange, 
‘ Virchow’s Archiv. Bd. xxvi, xxvii, 1863. 

5 Leyden, ‘ Die grauer Degener.,” &c., Berlin, 1863. 

6 Foucart, ‘ France Médicale,’ &c., Nov., 1857. 

7 Laborde, ‘ Soc. de Biologie, 1859. 

8 Pierret, ‘ Archives de Physiologie, t. iii, 1870, p. 600. 
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normal in a large number ofcases.  Often the muscles of the lower 
extremities, affected with motor incoërdination, are alone invaded 
(Laborde, Duménil). In the case noted in my ward, a report 


© » 


A A 
16. 27.—Seotion of the spinal cord in tbe lumbar region, in a case of ataxis 
complicated with musoalar atrophy. 
A. Sclerosis of the posterior radicular zone ; left anterior cornu healthy. D. 

Right anterior cornu atrophied. 
which has been published by M. Pierret, the atrophy affected the 
whole extent of both the upper and the lower extremities of the 
same side (fig. 27). 

This mode of distribution of the muscular lesions is already a very 
peculiar phenomenon. It should be added that the symptoms of 
posterior sclerosis, such as the fulgurant pains, ocular disorder, 
and motor incoërdination, &c., will be always present to throw 
light on the diagnosis. 

I have several times mentioned the mechanism, according to 
which, in my opinion, the invasion of the anterior cornus is effected, 
in sach cases. The irritation is propagated along the internal 
radicular bundles, whose course can be followed, anatomically, to 
the anterior grey substance!  Quite recently, M. Hayem has 

1 Charcot, ‘ Leçons sur les maladies du système nerveux,” 2° serie, fascic. 1, 
1873, p. 16. Bce anés, p. 16. 
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given experimental confirmation to this theory. Avalsion of the 
scaic nerves, in the case of rabbits, resalts in a rent which takes 
place im the intra-spinal course of the posterior roots. As a 
consequence, inflammation is set up, which extends along these 
roots to the anterior grey cornua, where the groups of nerve-cells 
consecutively undergo great alterations.! 

In all known cases, the symptoms which attach to posterior 
scierosis precede the development of the amyotrophy. I do not 
believe that a single example has been published in which the amyo- 
trophy was, on the contrary, developed before the tabetic symptoms. 

8, Ï will only make mention of the musculer atrophy which is 
sometimes superadded to the ordinary symptoms of disseminated 
sclerosis. It supervenes, according to my observations, m cases 
where the sclerous patches (which, as a rule, predomimate in the 
antero-lateral columns), invade the grey cornua, and there produce 
profound alterations. 


IV. 


E cannot omit calling your attention to another form of 
myopathy, which M. Duchenne (de Boulogne) was the first 
to describe, a long time ago, under the name of spinal general 
paralysis, and which, speaking for myself, Î as yet only know 
chnically.$ 

This affection, up to the present, has not occupied the position 
which it rightfully should take in clinical observation. Why is 
this? I cannot say, for the facts of this group are not very rare. 
It is an omission to be regretted. How often, in fact, has not this 
form of amyotrophy, which is almost always confounded with pro- 
gressive muscular atrophy, been the occasion of errers in the 
diagnosis, and also, still worse, in the prognosis! Consulted on a 
case of this kind, and believing that it is a case of common progressive 
amyotrophy, you pronounce a verdict of ‘‘ incurable ” and, some 
months later, the patient may return to you, completely cured. 
Could there be anything better adapted to throw discredit on the 
physician?  Allow me, therefore, to describe as tersely as possible, 
the principal characters of subacute spinal general paralysie. 

This is a disease of adult life, for it makes its appearance at the 

1 Hayem, ‘“ Des alterations de la moelle, consécutives à l’arrachement du 
nerf sciatique chez le lapin ” (‘ Archives de Physiologie ?). 

3 « De l’Electrisation localisée, 3° édition, 1872, p. 458. 
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age of from 35 to 40. Hereditary influence appears to count for 
nothing in its production; but sometimes, just as in other spinal 
affections, the influence of cold or of a damp abode has been 
blamed. 

Spinal general paralysis is encroaching, without being necessarily 
progressive, and recovery, —a complete recovery, as I indicated à 
moment ago—may be hoped for. Apart from their mode of inva- 
sion and progress, the incidents of the disease reproduce rather 
faithfully, as you will admit, the type of infantile paralysis. 

The paralysis begins either by the lower or by the upper limbs. 
whence the course is sometimes ascending, sometimes descending. 
The motor inertia is accompanied by a well-marked flaccidness of 
the parts affected. 

Some passing formication excepted, it is not complicated with any 
sensory disorders. The functions of the bladder and rectum are 
respected, whatever may be the extent of the paralysis, and no bed- 
sores are ever produced. 

The atrophy, which does not long delay to show itself in the 
paralysed members, recalls what is observed in infantile paralysis. 
Although it predominates in certain mnscles and groups of muscles, 
it yet attacks the entire limb, or a whole region of it. At the same 
time, the skin, over the paralysed and wasted parts, becomes cold, 
cyanosed, and mummified, as it were. 

Lastly, and this is a distinctive feature which it is important to 
contrast with the classic symptoms of progressive muscular atrophy, 
the muscles, even those which have not undergone extreme loss of 
volume, present a remarkable diminution if not a total disappearance 
of faradaic contractility. 

These muscles, which suffer so seriously as regards nutrition, 
may however occasionally, as experience demonstrates, recover all 
their functions. Nevertheless, it is rare not to find several of the 
most seriously stricken muscles remaining atrophied for ever. 

It must not be forgotten that a favorable prognosis is not the 
absolute rule. In certain cases, in fact, the disease in its ascending 
course may invade the bulbus and there determine disorders analogous 
to those which we have mentioned in connection with symmetrical 
lateral sclerosis and which we find again in labio-glosso-laryngeal 
paralysis, properly so called. In such circumstauces, the aspect of 


things is changed, and we may see the disease shortly terminating in 
death. 
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Another peculiarity ought to be known to you; in its slow evo- 
lution, which sometimes covers several years, subacute spinal general 
paralysis is subject to illusory improvements and to relapses. This 
irregularity in the progress of the disease should arrest the attention 
of the physician and make him very reserved in his judgment. 

I will, lastly, notice as a curious coincidence—which is not rarely 
observed in spinal general paralysis—namely, the occurrence of 
gastric disorders, supervening in paroxysms, which are analogous to 
those described under the name of gastric crises in connection with 
locomotor ataxia. 

Its clinical aspect, judged from what precedes, would indicate for 
this type an intermediate place between the acute forms and the 
chronic forms ; but pathological anatomy has not as yet pronounced 
apon the question. It is most probable that it will contradict this 
classification in nothing. However, it becomes us to wait for its 
decree, before coming to a definite conclusion. 


V. 


I will not delay, gentlemen, after what has been said, to enume- 
rate all the other possible forms of deuteropathic spinal atrophy,— 
that would take us far too long. The principles which I have endea- 
voured to render evident will, I think, suffice to guide you in the 
interpretation of most of the cases of this kind. But I cannot 
omit discussing, at least in a summary manner, certain amyotrophies 
which do not depend upon a spinal lesion, and which are yet sus- 
ceptible of beeoming generalised, and taking on a progressive course. 
Among the amyotrophies of this group, I shall only mention, as 
examples, the disease called pseudo-hypertrophic paralysis, and 
salurnine amyotrophies. X am far from wishing to enter particularly 
into this question, I intend solely to show that, as regards progres- 
sive amyotrophy, we must take care not to give way to a desire to 
explain everything, physiologically, by the lesion of the anterior 
grey spinal cornua. This lesion has its own pathogenic domain, 
which is already very vast ; it must not be excessively extended if 
we do not wish to run the risk of compromising everything. 

Pseudo-hypertrophic paralysis, which is also termed #y0-sclerosic 
is often met with, as you are aware, in young children; some 
observations, however, tend to prove that it may also show itself in 
the adult. 

However this may be, considering the disease clinically we may 
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distinguish two periods, which, in fact, have been noticed by other 
authors. The first period only Iasts a few months, or a year at 
most ; it is characterised by a sort of paresis of the lower extremi- 
ties especially, due to loss of strength in the muscles, which as yet 
show no signs of seemng hypertrophy,! or which may even, some- 
times, exhibit distinct atrophy.® In the second period, whieh is much 
longer, the paresis tends to become generalised, and moreover the 
affected muscles, chicfiy those of the ealves, angment in sise and 
present an often enormous prominence. 

AÏl kinds of suppositions have been made in reference to the 
pathogeny of the affection in question. Of late, many authors 
have shown themselves inelined to look for the starting-paint m 
the nervous system, and more particularly in the spinal cord. 
This, in reality, is an hypothesis which, in my opinion at least, 1s 
not founded on any solid basis. Already we see, thab im a case 
presented to the Medical Society of Berlin, by HH. Eulenberg 
and Cobnheim, a post-mortem examination of the nerve centres 
gave negative results. It is true that in this case, the spinal cord 
having been examined in the fresh state, or after insufficiené hard- 
ening, very delicate lesions, such as atrophy of the motor nerve- 
cells and sclerosis of the anterior carnua of the grey substance, might, 
possibly, have escaped scrutiny.f But the case which E published 


! Duchenne (de Boulogne), ‘ Elect. localisée,” 3° edition, p. 605. 

2 Pepper, ‘ Clinical Lectures on a Case of Progressive Muscular Sclerosis,” 
Philadelphia, 187r, pp. r4, 16. 

3 Tbis opinion was formulated in an old edition of Carpenter”s ‘ Princmics 
oË Haman Physiology,” edited by F. G. Smith, Philadelphia, 1855, p 342, 
note. 


# “Verhandlungen der Berliner Medicinischen Gesellschafts,” Berlin, 1866, 
XL 2, p. 161. 

5 Charcot, ‘ Note sur l’état anatomique des muscles et de la moelle épinrére 
dans un cas de paralysie pseudo-hypertrophique,”” in ‘ Archives de Physelogie,” 
1871—1872, p. 228. 

The observation in question relates to a young patient attacked with gsends- 
Ayporérophic paralysis, who succumbed at the Hôpital Sainte Eugénie, in the 
wards of M. Bergeron, in consequence of an intercurrent disease. The 
history of this little patient is well known. It was related by Dr. Bergeron in 
a communication made to the ‘Société Médicale des Hôpitsux,” in 1867 
(‘ Bulletins et Mémoires de ls Soc. Méd. des Hôp. de Paris t. iv, 1° série, 
1867, p. 157). Dr. Duchenne (de Boulogne) reproduced it in his memoir on 
pseudo-hypertrophic muscular paralysis (‘ Archives Générales de Médecine, 
Janvier, 1868, ef seg. p. 19, ch. xiü). A good photograph of the patient 
standing, appended to Dr. Bergeron’s paper, shows the exaggerated promi- 
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tweniy years ago, in the ‘ Archives de Physiologie ” is not open to 
the same objections, and ié testifies abeolutely to the same efiret as 
that of M. Cohnheim 


nence presented by most of the muscular masses in the case of the boy in 
question, and enables us especially to understand the eharacteristic attitude 
which be sssumed when standing (see also figs. 3, 4, and 9, in Dr. Duehenne’s 
memair). With reference to the clinical aspect of the ease, I can do no beiter 
than sefer to the works just mentioned. With respect to the state of the 
spinal cord, our observations were made on transverse sections, coloured with 
earmine, and prepared with great akill by M. Pierret. These sections have, 
besides, been very numerous, and were taken from different parts of the cervieal 
and dorsal regions of the cord. IL should here notice that the museles which 
receive their nerves from the cervical enlargement were, for the most part, 
afested to a high degree, and that the deltoids, amongst others, exhibited 
most markediy the characteristics of hypertrophy by fatty substitution. f 
in this case, tbe muscular lesions had been connected with spinal lesions the 
latter should not have failed to show themselves well marked in the cervical 
ealergement of the spinal cord. 

Now, the result was abeolutely negative. We everywhere found the anterc- 
lateral and posterior white columns in a state of perfect integrity; the grey 
substance, which was the subieet of a very special investigation, presented no 
traes af alteration. ‘The anterior cornua were neither atrophied nor deformed. 
The neuroglia retained its wonted transparence, and the motor cells, normal 
in namber, did not present, in the several parts which go to constitute them, 
auy deviation from the normal type. Let us remember that the spinal roots, 
both anterior and posterior, appeared also perfectly sound. 

Having recognised the fact that the muscular alterations, in this case, did 
not depend on an altesation of the nezve-cells of the anterior cornua or of the 
nerve-roots, it was important to investigate whether or not they should be 
eomsected to some lesion of the great sympathetie or of the peripheral nerves, 
With respect to the first point, I can give no information, the great sympa- 
thetie not having been amongst the parts placed at my disposal. As regards 
the second, I must deslare, after having carefully examined diferent fragments 
taken from the seiatic, median, and radial nerves, that these nerves seemed 
to me to present, in every part, the appearances of their normal condition. 
We even found, in the substance of the affected muscles, several nerve fila- 
ments, which also appeared to us entirely free from all ehange. Quite 
resentiy, two most competent observers, Messrs. Lockhart Clarke and W. 
Gowers, presented te the Royal Society of London a case which, considered 
from an austomo-pathologieal point of view, appears to be iu direct contra- 
diction with the foregoing (‘On na Case of Pseudo-bypertrophic Museular 
Paxalysis,” in ‘ Medico-Chirurgical Transactions) vol. lvi, London, 1874). 
But I would point out that, in the observation of these English authors, the 
spinal lesions found on autopsy, and chiefiy constituted by foci of disintegratien, 
only occupied in a very accessory, and as it were, accidental manner, that 
regions of the cord (anterior grey cornua, and anterior radicular fascicles} 
which alone have any direct influence over the nutrition of the muscles, so 
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According to these observations, pseudo-hypertrophic paralysis 
ought to be considered as independent of all perceptible lesion of 


that the spinal lesions, in this case, seem to me to have been in some sort 
fortuitous. At the very least, it does not appear to me they could have been 
the starting-point of the marked alterations of the muscular system. 

An observation published, three years ago, in the ‘ Archiv der Heilkunde ? 
{‘‘ Beitraege zur Kenntniss der atrophia musculorum lipomatosa,” Leiprig, 
1871, p. 120), by H. O. Barth, would also tend to include psewdo-hypertropkic 
paralysis in the group of spinal myopathies. In fact, the autopsy, made with 
the greatest care, places beyond doubt the fact of the existence of well-marked 
spinal lesions : nevertheless, I am far from believing that this fact has the 
significance attributed to it. The patient was a man, aged about forty-four, 
who experienced in 1867, three years before the fatal termination, the first 
symptoms of motor paralysis in the lower limbs. Two years after the invasion, 
the patient was confined to bed, and had lost nearly all power of motion. 
With the progress of the motor paralysis, more or less acute pains, and dis- 
agreeable formications occupied the limbs ; in addition, the paralysed muscles 
exhibited great atrophy and became, in certain parts, the seat of very marked 
fibrillary contractions. Finally, the movements of articulation and deglutition 
became difficult. 

In the course of the last months, several of the atrophied muscles, particu- 
larly the adductors of the thumb and the muscles of the calf, underwent a 
remarkable increase in size, although the motor impotence persisted to the 
same degree. 

At the autopsy, the muscles of the extremities mostly exhibited, in different 
degrees, the characters of fatty degeneration. 

As to the suscwlar bundles, some of them showed the alterations of simple 
atrophy, others, fewer in number, those of fatty granular degeneration. In 
the interval between the bundies, there was a certain degree of consecutive 
hyperplasia in several points. An examination of the spinal cord furnished 
some tinteresting results : the lateral columns were sclerosed, symmetrically, 
throughout their whole height, from the superior extremity of the cervical 
enlargement to the inferior extremity of the lumbar region. 

The anterior cornua of the grey substance were evidently atrophied; in 
addition a good number of the large motor nerve-cells presented more or less 
marked atrophy and many of them had even disappeared. 

Lastiy, it was found that a large quantity of adipose tissue had accumulated 
under the skin of the members and on the surface of most of the viscera. 
It seems to me quite legitimate to refer the observation, the principal traits of 
which IL have just summarised, to the classic type of pseudo-hypertrophic 
paralysis. 

The comparatively advanced age of the patient, the existence of acute pains 
and of formications in the limbs, the fibrillary contractions, the difficulty of 
utterance and of deglutition—all these symptoms would, if need be, protest 
against such an association. On the contrary, they very naturally connect 
with the morbid type, to which I have called attention in the last two lectures, 
and in which—as occurred in the lesion reported in the observation by H. O. 
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the spinal cord ; I would add that, in my own case, the nerve-roots 
and also the peripheral nerves showed themselves, as here, quite free 
from all alteration. Hence, it is in the muscle itself that we should 
seek the starting-point cf the lesions, whence arise the symptoms 
observed during life. 

În connection with the muscular changes in pseudo-hypertrophic. 
paralysis, here are some details taken from my work (loc. cit.), and 
which will doubtless not seem to you devoid of interest. 

What first strikes the eye, in those muscles in which it was pos- 


Barth—the symmetrical sclerosis of the lateral columns is combined with 
progressive atrophy of the nerve-cells of the anterior cornua. 

Undoubtedly, the muscular lesions described in the case of H. O. Barth 
recall, to some extent, those which are uniformly found in all cases of hyper- 
trophic paralysis hitherto published. But this cireumstance would not, of 
itself, be sufficient to justify a nosographic association. In reference to this, I 
think I ought to make a remark which might appear a truism, if the fact to 
which it refers had not been misunderstood. It is this, namely: none of the 
muscular lesions in question are absolutely the peculiar property of pseudo- 
hypertrophie paralysis, and would not consequently sufice to identify it. Thus. 
the hypertrophy of the interstitial connective with simple atrophy of the 
musquiar fibres may be met with, for instance, after traumatio lesions of the 
nerves (Mantegazza, ‘ Gazetta Comb.” p. 181, 1867; Erb, ‘ Deutsch Archiv,” 
& iv, 1868), and in some cases of infantile paralysis. (Volkmann, ‘ Samml. 
Klin. Vortraege, Leipzig, 1870; Charcot and Joffroy, ‘ Archives de Phys.” 
t. it, 1870, P- 134). As to the fatty substitution with or without augmenta- 

of sise in the muscle, it may also occur, as an eventual complication, in 
infantile paralysis (Laborde, ‘Thése Inaug.” 1864; Prevost, ‘ Soc. de 
Biologie” 1866, t. xvi, p. 213; Charcot et Joffroy, loc. cit.; Vulpian, 
‘Archives de Phys.” t. iü, 1870, p. 316; W. Muller, ‘Beitrège zur Path. 
Anat. der Ruckenmarks Leipzig, 1870, Obs. II); in progressive muscular 
atropby ; in spinal paralysis of the adult (Duchenne, de Boulogne, loc. cit.) ; 
and in many other circumstances which it would take too long to enumerate. 
It is to be noticed that, in such a case, the fatty substitution of the muscle 
appears sometimes to be attached to a generalised lipomatosis, which especially 
betrays itself—as we find exemplified in Herr Barth’s case—by the accumulation 
of adipose tissue under the skin and in the visceral cavities. Quite recently 
EL W. Muller (loc. cit.) has rightly insisted on this point. But I dissent 
altogether from the author just mentioned when, refusing all autonomy to 
peeudo-hypertrophic paralysis, he maintains that all the cases which have 
been grouped under this name—artificially grouped according to him—might 
be witbdrawn by a critical examination, and classified under one of the 
forms of amyotropby connected with atrophy of the motor nerve-cells, No- 
thing, in my opinion, is less justifiable than this opinion; and the very case 
which is the principal subject of tbe present note would of itself suffice to 
demonstrate its inanity. 
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sible to exactty stady the firet phases of the morbid process, is that 
the thin strips of connective tissue—depending on the perimysiem 
inlereum—which, in the normal state, barely separate the ultimate 
muscular fibres and leave them almost in reciproeal contact, are here 
replaced by thick septa, the short diameter of which, in some places, 
equals that of the muscular fibre, and even exceeds it (fg. 28). 


I 
LT 


Æ16. 28.—Transverse section of a musele, in peeudo-hrpertrophic paralysis (in- 
termediate stage between the £rat and second period of the morbid prosess). 
1, 1. Jslets of connective tisene. w, x. Section of muscular fibres. ©, a. 

Adipose cells. 

These septa, as you may convince yourselves particularly by the 
examination of dissociated longitudinal sections, are constituted by 
connective tissue of recent formation, where the laminar fibres, 
especially disposed in a direction parallel to the long axis of the 
mascular fibres, are often intermingled with embryo-plastic oells, 
rather numerously present. 

The interposition of adipose cells between these fbrillæ marks s 
new phase of the process (fig. 28,6). The cells are, at first, 
scattered, isolated, and, as it were, lost amid the bundles of fibrille ; 
but their number incresses, on certain pointe, in such proportions 
that they take the place of the fibrils, which finally disappear com- 
pletely. This fatty subatitution, already outlined, asit were, in some 
places on non-bypertrophied muscles, becomes almost general on 
those in which the increase of sise is much marked. In the latéer 
case, a microscopical examination shows the greater portion of the 
surface of the sections to be occupied by fat cells, almost in 
contact throughont, heaped on the top of each other and rendered 
polyhedrical by reciprocal pressure, 

Here and there, amid the adipose tissue, we meet—1°, either 
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islts composed of primary (ultimate) muscular fibres (of from 2 
to 8, 10, or 12 at most), entirely enveloped by connective fibrillæ 
(g. 28, 1); or 2°, isolated fibril-tracts without muscular fibres ; 
or 3°, finally, —and the last is the rarest—with isolated muscular 
fibres, deprived of their fibrillary envelope and placed in immediate 
rebtion with the cells of the adipose tissue (fig. 29). 


Fi. 39—Longitudinal setion of a muscle, in pseudo-hypertrophic paralysis 
(econd period of the morbid process). Fat cells in contact throughout and 
rendered polyhedrical by pressure. Isolated museular fbres, deprived of 
their fbrillary envelolope and placed in immediate relation with the cells of 
adipose tissue. The muscular fibres, even to the swrallest of them, have 
preserved their cross striation. 

In short, the fatty subetitution evidently represents the ultimate 
Phase of the morbid process, and, aocording as it advances, the 
new-formed fibrillary tisene, together with the muscular fibres, tends 
to disappesr.t 

1 to Duchenne de Boulogne (loc. cit., p. 603) and Foster (‘The 
Lancet” May 8, 1869, p. 630) the apparent hypertrophy, observed in the last 
ages of the disease, would be due to the connective hyperplasis. “This it 
#” myo Dachemne, “which prodaces fhe increme of volume in the 
muscks, in direct ratio with the quantity of connectire and interstitial 
froid tissue formed by hyperplasis. This opinion is founded on the 
tests several times obtained on examining morsels of muscle extracted, 
daring life, by meaus of the emporfe-pièce histologique. But, it may be asked 
wbetber, in this little operation, the islets of tissue are not taken in preference, 
Vs the iastrament, which would, on the contrary, fnd more difiiculty in 
lin hold on the clusters ot fat-cells. I is constant thai, in cases where 
fngmonts of hypertrophisd muscles wers eztracted, during life, by incision, 
these have also exhibited, in a high degree, the histological characters of fatty 
mutation (Griingee and Bilroih, Heller and Zenker, Wernich. See 
Skidel, ‘Die atrophia musculorum lipomatoss,” Jens, 1867). The impres- 
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As regards the latter, the alteration which issues in their complete 
disappearance is already present in the first period, when hyperplasis 
of the interstitial connective tissue begins, irrespective of any trace 
of fatty substitution. It consists in a more or less marked diminu- 
tion of the diameter; many of the fibres are s0 atrophied that it 
requires the greatest attention to distinguish them in the substance 
of the interstitial connective tissue. The greater portion of them, 
however, even those which have undergone the greatest atrophy, 
preserve to the ultimate limits of emaciation their cross striation 
most distinctly evident. -Neither the sheath of the sarcolemma, 
nor the nuclei which it encloses, present any alteration, and, as 
regards the muscular substance, it exhibits no trace of granulo- 
fatty degeneration. 

You cannot fail to have been struck by the analogy between the 
muscular alteration which has just been described and that which, 
when viscera are in question, is generally designated by the name of 
cirrhosis. Now, the lesions of muscular sclerosis are observed in 
very various conditions; and they may, in particular, present 
themselves, accidentally it is true, in different forms of deuteropa- 
thic spinal amyotrophy. This circumstance alone, namely, that the 
invasion of adipose tissue occurs, at a certain epoch of the pseudo- 
bypertrophic paralysis, as if inevitably, seems to me to constitute 
a really distinctive character ; so that the term #y0-sclerosic pro- 
posed by Duchenne (de Boulogne) should in strictness be only 
applied to the first periods of the disease, whilst that of atrophia 
musculorum lipomatosa (Seidel), of Zipomatosa luxurians (Heller), 
which are somewhat generally employed by German authors, would 
only apply to it at an advanced period. 


VI. 
The history of pseudo-hypertrophic paralysis furnishes us, as 


sion which I have received, after frequent examination of the pieces which Ï 
have studied, is that hyperplasia of the connective tissue and atrophy of the 
muscular fibres advance, as it were, by equal stages; the latter showing 
itself all the more general and more marked in proportion to the extent of the 
spaces left vacant by the atrophy or disappearance of the muscular fibres. It 
is, however, possible that the connective hyperplasia may sometimes take the 
upper hand and thus produce a certain degree of seeming hypertrophy. But I 
find it difficult to comprehend how it could ever account for the often enormous 
increase of volume which the muscular masses exhibit at a certain epoch of 
the disease, and I am induced to believe that substitution of fatty tissue here 


plays the principal rôle. 
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sou see, with an example of generalised myopathies, having a pro- 
gressive course, which develops, irrespective of any influence of the 
“ervous system. În the awyopathies of saturnine origin, on the 
contrary, the amyotrophy appears to be produced in consequence 
cf a lesion of the peripheral nerves. ‘The existence, in such cir- 
“amstances, of an alteration of the nerves proceeding to the para- 
sed and wasted muscles, was noticed for the first time, if I mis- 
‘ske not, by M. Lancereaux.! This same alteration has been again 
«et with in the case of a female patient in my wards, stricken with 
“ad palsy, by M. Gombault, my clinical clerk, who, in addition, 
‘ter a strict and methodical examination, ascertained the abseno 
fall spinal lesion in this instance. 

The results obtained by M. Gombault have been entirely con- 
"med by a very interesting observation, recently published by H. 
Westphal.s Saturnine muscular atrophy seems therefore arranged, 
according to this, on the same model as the partial rheumatic amy- 
‘‘rophies, or amyotrophies of traumatic origin, inasmuch as it, also, 
‘ems to depend on a lesion of the peripheral nerves, and this 
association will appear all the more legitimate because, in both 
Gses the amyotrophy is marked, as you are aware, by decrease or 
tren by a more or less rapid abolition of /aradaic contractility. 

However this may be, I know not if there at present exists, 
iesd-wasting apart, a well-verified example of generalised amyo- 
tophy arising from an alteration of the peripheral nerves. I am 
aware that, under the name of progressive nervous atrophy, the 
Cescription has been given of an affection, characterised by 
‘rophy of progressive evolution, arising from a lesion of the 
nerves, without participation of the spinal cord. I see no reason 
which should authorise the denial, a priori, of the existence of 
Such an affection.# But, I should add that, at the moment, this 
Chapter of nosography seems to me somewhat to resemble a frame 
withont a picture. There does not, in reality, exist, to my know- 
ledge, at least, a single published observation in which anatomical 

! Lancereaux, ‘Société de Biologie, t. iv, 3e serie, 1862-3, p. 75. 

* Gombault, in ‘ Archives de Physiologie,’ t. v, 1873, p. 592. 

* Westphal, ‘ Archiv f. Psychiatrie, iv Bd., 3e Heft, 1874, and ‘ Progrès 
Médicale” 1874, p. 853. | 

M. Joffroy and M. Pierret have each recently communicated to me a case 
in which a generalised atrophy, rather ill characterised clinically, would seem 
is be connected with lesion of the peripheral nerves. The spinal cord was 
quite healthy in both cases. 
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demonstration has been given of this neuritis, or this progressn: 
nerve atrophy, whence the form of amyotrophy in question shoul. 
arise. The observation of M. Duméail, interesting in its way, 
which has been relied on, in this matter, has not the significance 
attributed to it. In this case, in fact, in addition to the lesion of 
the peripheral nerves, there existed in the spinal cord very serious 
alterations of its central grey substance, and particularly of the 
motor nerve-cells. Consequently we have a right to ask whether 
the spinal lesion may not have been the first in date. 

Remarks of the same kind may apply to the cases published by 
several authors, where progressive amyotrophy is represented as the 
consequence ‘of an alteration of the great sympathetic. It is not 
doubted that lesions of the great sympathetic, both of the ramt 
communicantes and of the ganglions, have been several times 
observed in progressive muscular atrophy ; but [I am not aware 
that, in any of these cases, the non-existence of a lesion of the 
nerve-cells of the anterior cornua has ever been methodically ests- 
blished. On the other hand, it is constant that lesions of the 
great sympathetic are often absolutely deficient in the most varied 
forms of progressive spinal amyotrophy. This is peremptorily 
established by, amongst other proofs, the observations collected 
at the Salpêtrière, by Dr. Lubimoff, of Moscow, and published im 
the ‘ Archives de Physiologie” (1874). 


VIL 


Here terminates, gentlemen, the statement of the considerations 
which I desired to lay before you in reference to spinal amyotro- 
phies. On our way, you have been able to assure yourselves, if Ï 
do not mistake, that the history of these affections has been 
placed in a new light, owing to the results supplied by recent 
researches relating to the topographic pathological anatomy of the 
spinal cord. 

The particular characteristic of these studies has been, you 
remember, to press onward, with equal steps, and in close con- 
nection, clinical work and pathological anatomy. It seems 
opportune to show you, in a brief summary, since the occasion 
presents itself, the principal acquisitions which are due to these 
investigations. 

In a general manner, they tend to establish that the spinal cord 
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is composed of a certain number of regions, answering in some sort 
to so many organs endowed with special functions. ‘The sponta- 
neous, isolated lesion, wherher general or partial, of each of these 
organs is manifested and revealed, during life, by so many par- 
ticular symptomatic compounds, which can, at present, be corre- 
lated by diagnosis to their organic origin. Thus are constituted, in 
spnal pathology, a certain number of elementary affections, the 
<ombination of which produces complex forms. ‘The latter may, in 
their turn, by means of clinical analysis, be decomposed and 
resolved into their constituent elements. 

Experimentation had already, and for some time, shown the way 
and had even determined a certain number of these fundamental 
regions to which I have just alluded. But it had not at all 
advanced so far as pathology has been able to advance with 
the assistance of the potent means of anatomical investigation 
which we now possess. 

T place before you a kind of topographic chart, where you will see, 
indicated by different tints, the several regions of the spinal cord 
which have hitherto been explored {by the pathologist. The {erræe 
éncognitæ are left blank ; their extent, as you perceive, is still great ; 
but, it tends to become less, day by day. This is far from being a 
<omplete céart, or even remotely comparable to our improved modern 
geographical maps; however, it is, perhaps, a sketch superior, in 
some respects, to the attempts of a Strabo or a Pomponius Mela. 

You remark the old posterior columns decomposed into two very 
distinct regions: 1° GolPs columns (fig. 30), whose separate lesion 
bas been several times observed ; it corresponds to a symptomatic 
group, which will doubtless be soon clearly determined and take its 
place in the clinical series; 2°, the poséerior radicular zones 
{ig. 30, 8, B), the anatomicai substratum of progressive locomotor 
ataxia. 

The antero-lateral columns of authors must, in their turn, be 
decomposed into three regions: 1°, the Zaferal columns proper, 
4, A ; they show themselves systematically affected, throughout their 
whole extent, on both sides of the cord, in the case of symrmetrical 
lateral sclerosis and, partially, on one side of the cord only, in 
descending sclerosis, consecutive on circumscribed cerebral or spinal 
lesions (en foyer). 

2°, Türck’s columns, 4’; their pathology is nearly always con- 
founded with that of the lateral columns ; 3°, the anferior radicular 
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z0mes, »; they have been left blank. It has been, however, esta- 
blished by some observations that they can be affected separatel; 


Fic. 30.—a, A. Lateral columns. a'. Türck’s columns. 8. Posterior raditi- 
lar zones. c,c. Posterior cornua. D, D. Anterior cornua. r. Anterior 
radicular zone, £. Goll”s columns. 


from the rest (fg. 31, 4). The alteration was represented in such 
cases, as might have been foreseen, by paralysis with amyotrophy 
in the member corresponding to the affected region of the spinal 
cord. 

With respect to the grey substance, we know but ill the effects 
of an isolated lesion of the commissures ; and, as regards the pos- 
terior cornua (fig. 30 c), we only know that, when they are the seat 
of serious alteration, a more or less marked cutaneous anæsthesisis 
produced in parts ofthe body situated on the same side as the spinal 
lesion. Our knowledge is more advanced in reference to the patho- 
logical rôle of the anterior grey cornua. It is, in fact, well ests- 
blished to-day that they may be affected separately, primarily ; 0 
onthe contrary, in a secondary manner, and it is known that, in 
both cases, if the alteration bears upon the greaé motor cells the 
production of amyotrophy necessarily follows. 

The latter is developed with rapidity, if the spinal lesion be 
evolved in an acute manner (infantile spinal paralysis) ; or, on the 
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-contrary, slowly and progressively, if its evolution be of a chrome 
character (protopathic spinal atrophy ; amyotropkic lateral sclerosis, 





Fie. 31.—Transverse section of the lumbar region of the cord, from a patient 
the muscles of whose left lower extremity were paralysed and atrophied. 

A. Left radicular zone, partly sclerosed. 5. Right radicular zone, Lealthy 
c. The meninges, at this part, thickened and inflamed. The corresponding 
anterior cornua is, on the contrary, free from alteration (case communi- 
cated by M. Pierret). 


&c). The anterior grey cornua (motor nerve-cells) and the ante- 
nor radicular zones (inéra-spinal course of the anterior roots) 
appear to be the only regions of the spinal cord which directly 
affect the nutrition of the muscles. 

Such is the state of affairs at present. I know not if I delude 
myself, but it seems to me that the results which have been 
scquired, all imperfect though they are, allow us already to anticipate 
a brilliant future for spinal pathology. 


PART FOURTH. 


VARIA. 


SPASMODIC TABES DORSALIS. URINARY PARAPLEGIAS, 
PARTIAL MENIÉRES VERTIGO. POST-HEMIPLEGIC 
CHOREA. EPILEPSY OF SYPHILITIC ORIGIN. 
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LECTURE XV. 
ON SPASMODIC TABES DORSALIS. 


SUMMARY.— Provisional denomination ; its juslification ; symme- 
trical and primary sclerosis of the lateral columns. Spasmodic 
tabes dorsalis, and atuzic tabes dorsalis. Parallel between the 
lsvo affections. Characteristics of gait. 

On contracture and trepidation in spasmodic tlabes dorsalis. 
Absence of sensory disorders. Invasion. Evolution. Mode 
Of invasion in the limbs. Prognosis and treatment. Diagnosis : 
disseminated sclerosis (spinal form), hysterical contracture, 
transverse myclitis, lateral amyotropkic sclerosis, &c. 


GENTLEMEN ,—] shall to-day cause several patients to pass before 
you, in whom you can study at your leisure, the symptoms of a 
peculiar spinal affection radically distinct, in my opinion, from all 
the other forms of chronic myelitis with which it has been hitherto 
confounded. This affection, which I would propose to designate, 
at least provisionally, by the name of spasmodic tabes dorsalis, is 
no very rare, and certainly there is not a physician who has not 
frequently met with it in his practice. But, it has not, I think, 
been observed as it deserves. In fact, so far as I know, only one 
author, Dr. Erb (of Heidelberg), has mentioned it in a special 
manner, and endeavoured to determine its character. You will read 
with advantage, in the ‘ Berliner Klinische Wochenschrift ” (No. 


26, 1875), the short but substantial description which he has given 
of it. 


* & Ueber einen wenig-bekannten spinalen symptomencomplex,” in ‘ Berlin 
Klin. Wochensch.,’ No. 26, 1875. Consult, on the same subject, an interesting 
work recently published by H. O. Berger, of Breslau (“Zur Pathologie und 
Therapie der Rückenmarkskrankeiten-Primare-Sclerose der Seitenstrange,” 
Seperatabdruck aus der ‘ Deutschen Zeitschrift für Praktische Medicin.’ 
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I. 


It will not be ont of order, in commencing, to endeavour to justify 
in a few words the denomination, that may appear strange at first 
sight, which a moment ago I proposed we should adopt to dis- 
tinguish this pathological form. The affection in question depends, 
I concede, and this indeed is scarcely open to discussion, on an 
organic subsératum, a more or less grave anatomical lesion situated 
in the spinal cord. It is likewise certain that this lesion, to judge 
merely from the nature of the symptoms, acts particularly on the 
lateral spinal columns. 

It is lastly possible that, according to a remark made by Dr. Erb, 
the spinal alteration in question may be nothing other than the 
systematic lesion, first described by L. Türck and which I, in my 
turn, have long since made known under the name of primary and 
symmetrical sclerosis of the lateral columns of the spinal cord. But, 
be it remembered, the observations in which primary symmetrical 
lateral sclerosis, without participation of the anterior grey cornua, 
has been anatomically established and in which clinical observation 
had, during life, revealed the existence of symptoms that to-day 
appear to be attributable to the spasmodic dorsal tabetic group— 
these observations, I say, owing to a curious concurrence of circum- 
stances, are all of comparative old date. 

They are in some sort old memories, which have become a little 
indistinct, and require to be refreshed. Hence, I think that it will 
be prudent to await their verification by autopsies, before deciding 
to name the disease from any anatomical character. 

On the other hand, the old appellation of Tubes dorsalis, in spite 
of the rather vague meaning always attached to it, may serve well 
enough to designate at least a primarily chronic spinal affection 
which, like that before us, advances almost as of necessity though 
slowly, and which, after the manner of locomotor ataxia with which 
it may be paralleled on more than one point, rarely shows mercy to 
its victim* As to the adjective spaæsmodic it is employed to give 

! Symmetrical lateral sclerosis, with participation of the anterior cornus, 
is the anatomical substratum of the very distinct affection described by 
Professor Charcot under the name of amgofrophic lateral sclerosis (ant, 
Lectures XII, XII). 

3 “Tabes Dorsalis”” (Sauvages, ‘Classis’ x, I, i), or ‘ Dorsualis,” 
(Romberg, ‘ Lebr. der Nervenkrankh.,” Berlin, 1851, p. 185). The descrip- 
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prominence to the dominant clinical phenomenon; I allude to the 


contracture which, almost from the beginning, occupies the affected 
members, soon becomes permanent, and in some sort constitutes 
symptomatically, nearly the whole disease. In fact, whilst pro- 
gressive locomotor ataxia, which might by way of opposition be 
called afasie tabes dorsalis as 1 proposed, first of all attacks the 
sensory spinal system (fulgurant pains, patches of anæsthesia, and 
of hyperæsthesia) and only secondarily determines, in the great 
majority of cases, incoürdination of the movements, spasmodic 
tabes, on the contrary, remains confined through nearly the whole 
duration of its course to the motor machinery. It is especially 
characterised, in short, during its stage of complete development, 
by permanent contracture, which gradually increases and sooner or 
later renders the limbs powerless, without ever being sccompanied 
by any marked disturbance of sensation. 

What wo havo just said is suffcient to show that, at present, 
spasmodic tabes hus ac yct no real existence except in the clinical 
domain, as was, indeed, long the case with respect to locomotor 
alaxin. Jtis true that it generally offcrs itself to the clinical eye 
with features marked enough to allow of its being almost always 
possible to distinguish it, in practice, not alone from the great sys- 
tematic spinal disease, termed progressive locomotor ataxia, but 
ao from awgofrophie lateral sclerosis, from common transverse 
syelitis, from myclitis from compression, and lastly, though ofien 
with great difficulty, from dissewinaled sclerosis, spinal form. In 
other words, it may be separated from all the spinal affections 
which in the description given by Ollivier .(d’Angers)—a remark- 
able one in its way-—are collected into a heterogencous group under 
the name of céronic mye/iéis,l and which clinical analysis, onlightened 
by pathological anatomy, tends daily to disentangle. 

If, in fact, analogics be frequent mnongst the soveral patho- 
logical states which I have just enumerated, differential charac- 
ters are themselves not deficient. I hope to succeed in demonstrating 
this immediately. But I think it opportune, as s preliminary, to 
offer you «a description in which I shall try to depict prominently 


ion given by Romberg refers, as is known, to locomotor ataxia, “Tabes 
accipitur commune pro omni corporis aut per/is extenuatione” (B. Castelli, 
‘Lexicon medicum, Gen.” 1748, art, “ Phbthisis ”). 

1 Ollivier (d'Angers), ‘Traité des maladies de la moëlle épinière,” 3e edit. 
Paris, 1837, & ii, p. 426. 
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he dominant symptoms and the usual mode of evolution in spes- 
modic tsbes. In the course of this description I aball, at every 
step, kcep in view the clinical history of locomotor ataxis, which 
will serve in some sort to bring out the contrasts. 

I would first of all remind you of the principal phenomens which 
denote the early stages of locomotor ataxia—] mean, of the ordinary 
form of the disease—that which belongs to the classic type created 
by Duchenne (de Boulogne). In the first rank, and long before 
the motor incoürdination, whence the disease gets its name, appears, 
comethe different disorders of sensation: shooting and piercing pains, 
returning in paroxysms, and affecting the limbs, the face, and the. 
trunk; permanent fixed pains in certain points ; partial ansæsthesias 
and hyperæsthesias. ‘The cephalic disorders, such as amblyopia or 
amaurosis, and paralysis of the motor muscles of the eye, likewise 
belong to this period. Lastly, incontinence of urine, dysuris, 
gastric crises, often testify already, in this period, to the participa- 
tion of the visceral nerves. 

Quite different, from the beginning, is the physiognomy of spes- 
modic tabes dorsalis. Here, the first and for long the only symptom 
consists in a paretic condition, affecting equally both the lower. 
extremities or more marked in one of them, and which has at first 
no other effect than to make walking rather difficult, especially in 
the morning or evening. The patients depict the situatian by 
maying that they grow quickly fatigued, and that, whilst walking, 
they ray che leg. ‘To that paresis is soon superadded a more or 
Jess marked tendency to muscular spasms. 

Then, in the horizontal position, whilst in bed for instance, the 
affected members commence to stiffen more intousoly from time to 
time, in paroxysms, especiully in the movements of extension and 
adduction. They become, momentarily, like rigid inflexible bars. 
They are ofton, besides, without visible cause, taken with a trepids- 
tion, which sometimes remains limited to the extremities, and some- 
times spreads over the whole extent of the limb, and may even affect 
the entire body (aposfaseous trepidation). This trepidation may be 
provoked by the physician at will, as it were, by abruptly tuning 
up the extremity of the foot, or toes, with the palm of the hand 
{provoked trepidation), The rigidity—and the same thing may be 
said of the trepidation—becomes more striking when the patient 
gets out of bed and stands up. It grows an ever greater hindrance 
éo walking in proportion as, owing to the progressive aggravation of 
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the disease, it grows more developed and tends to become permanent.! 
But not till it has arrivod at an advanced stage, and often after 
many ycars, does it definitely ronder walking quite impracticable. I . 
confine myself to indicating these different phenomens without 
entering into a regular description because wc have already stndied 
them at length in connection with disseminated sclerosis, where 
they are found in full detail. | 

Sul, whatever may be the intensity of these symptoms affecting 
motion, sensation remains unharmed—-no anwæsthesia, no hyperæs- 
thesia—no disorders of cutaneous sensibility, of whatever kind, nor 
of the sensibility of the parts situated beneath; no lumbar pains, 
no girdling pains, no formication, numbness, nor feeling of con- 
striction in the limbs; or, at most, these symptoms, if they exist, 
are s0 alightly marked that they must evidently be relegated to the 
background ; finally, no lightning nor piercing pains. Again, the 
symptoms, which we term cephalic, are, likewise, completely absent ; 
and it is nearly the same as regards disorders of bladder and rectum 
of any note. Lestly—and this is a feature which it is not unin- 
teresting to remark—the genital fanctions which, in the male, are s0 
often seriously attacked when locomotor ataxia is concerned, usually 
continue active, so to speak, to the Inst, and in nearly the normal 
condition, in the case of patients affected with spasmodic tabes. 

The demarcation between the two affections becomes probably . 
more striking still, in the more advanced phases of their evolu- 
tion. Usually, you are aware, the second period of locomotor 
ataxia is made to dato from tho moment when tho phenomene of 
locomotor ataxis sre superadded to sensory disorders and to the 
other symptoms which we just now enumeratod. ‘Then it is 
that wo find manifested, on the occurrence of voluntary acts, those 
contradictory, disorderly movements of tho lower extremitics, which 
are so exaggerated, when the patient is placed in the dark, as to 
render walking or staudiy very difficult, or even wholly impossible, 
the peculiar character of which had already s0 strongly attracted the 
attention of the predecessors of Duchenne. 

The locomotor disorders become more distinctly defined in tabes 

\ When the contracture has become permanent it exists oven when the 
patient is in bed ; bat it shows itself more intense when the patient attempts 
to get up and walk. If he be seatod on a somewhat high arm-chair it often 
happeus that bis legs will remain borisontally extended, scarcely inclined, and . 
that his feet shall not touch the floor. 

1 s Lectures on Diseases of the Nervous System,’ and edition, vol. i, p. 19$. 
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dorsalis, as the disease advances and gets worse; but they are 
characterised here according to a quite different type. 

We do not find in tabes dorsalis those supple limbs, flexible to 
excess, appcaring sometimes as if dislocated, that unbridled pro- 
fusion of movements which give to the walk of the ataxic patient 
its characteristic look; aud, in consequence of which, the feet, pro- 
jected forward and outward, fall at every step heavily back upon the 
floor, with a stamp. Here, on the contrary, the lower extremities, 
rigid in every joint, energetically drawn together, cannot separate 
save after efforts in which the pelvic muscles scem to play the chief 
part and during which the trunk is thrown backward. The feet, 
during this time, are not detached, save with great trouble, from 
the floor, to which they seem strongly to adhere, producing as the 
patient advances a rubbing or shuflling sound, catching in the least 
obstacle, and often becoming entangled together. They are fre- 
quently, in addition, stirred by the trepidation which may extend 
to the root of the member, and may even, vometimes, communicate to 
. the entire body a kind of vibration. ‘The patient advanc-s in this 
way, assisted by a cane or by crutches, slowly and laboriou:ly. But 
yet the gait is firm enough, and it is a noticeable fact that, contrary 
to what would occur in ataxia, it is nowise modified on closing the 
eyes. . 

This very peculiar gait, which I am trying to depici, I have 
cnebled you to study, which is better, upon the living model, It 
“had ahi:dy been remarked by Ollivier (d'Angers), wbo drew a 

successful picture of it in a passage which I cannot omit to quote: 

‘# Each foot,” le says, “is withdrawn with trouble from the 
ground, and, in the effort which tho pationt thon makes to lift it 
entirely and to advance it, tho trunk is raisod ercct and thrown 
backward as if to counterbalance the weight of the lower extremity 
which is shaken by involuntary trembling before it be rosted ancw 
upon the ground. In these advancing movements, sometimes the 
point of the foot is lowercd and drags more or less along the ground 
before being detached, sometimes it is lifted sudden]y whilst, at the 
same time, the foot is thrown outward and downward. I have seen 
some patients who could not walk a step, although assisted by s 
cane, without throwing the body and head backward s6 that their . 
attitude had some analogy with that caused by tetanus.”"! 

All this is perfectly accurate and is applicable, in every line, as 

1 Loc. cit., p. 427. 


CHARACTERS OF GAÏIT. 239 


you can verify for yourselves, to most of the patients whom I have 
caused to defile before you. But, there exists one variety in the 
type which I should mention. You can study its characteristics in 
the case of one of them, named Oss—. You see how, leaning 
on her crutches, this woman walks literally on tip-toe, her body 
bent forward. This is because at every step, owing to the predo- 
minance of the tonic spasm in the muscles of the calf, the heel is 
forably lifted, and scarcely touches the ground. Hence, this woman”’s 
sippers are much worn at the toes. The foot, as indeed in the 
foregoing cases, is taken with trepidation every time it is put for- 
ward, and, at times, the trembling extends to the whole body. 
When the patient is going down a slope, she feels as if borne on by 
the weight of .her body, obliged to quicken her step, and in danger 
«verÿ instant of falling upon her face. This second mode of pro- 
-ression, according to Dr. Erb, would be the most usual in cases of 
bis nature. I am inclined to believe, judging from my own obser- 
vation, that it is, on the contrary, less frequently met with than the 
List. Be:this as it may, we have now to consider the two diseases, 
which.we contrast, at the moment when they have reached the last 
tm ‘of their evolution. You will be enabled to observe that the 
stmetive characters are not less marked in this period than in the 
vrecedmg. 

Henceforth, deprived of the use of their lower limbs, incapable 
cf standing or walking, both the ataxic patient and the victim of 
spasmodic tabes pass the day on a sofa, in an arm-chair, or remain 
confined to bed: But it is easy to perceive that the cause of the 
impotence is radically different in the two cases. In the case of the 
ataxic patient reduced to this state, it is still the deficiency of co- 
érdinating power which must bear the blame, The movements 
are energetic yet, even violent, and may long remain s0; but they 
can no longer be adapted to the execution of physiological acts. In 
spasmodic tabes, on the contrary, the motor impotence is evidently 
due to the contrasture, which, carried to an extreme and having 
become absolutely permanent, keeps the limbs invincibly in forced 
extension and abduction, thus rendering all voluntary movement 
inpossible. Qn the other hand, the spontaneous or provoked tre- 
pidation which, except.iu the case of some very rare complications, 
is not observed at any period in locomotor ataxia,”" continues here 
to be produced to a high degree.! It sometimes even becomes s0 


? 1t would be hard for me to say at what period the phenomenon of trepi- 


240 SPONTANEOUS AND PROVOKED TRÉPIDATION. 


exaggerated as to determine in the lower limbs real convulsive 
crises, coming on paroxysmally, of which the denomination spina” 
épilepsy gives a sufficiently good idea. 


dation, so often mentioned in the course of this lecture, was first obsers:.! 
and described. . 

In an observation relating to a woman, affected with disseminated sclerc::is. 
which we, Professor Vulpian and myself, made in 1862 at the Salpêtrière. v 
referred to it in the following terms: “ When one of this woman’s fect is 
flexed and kept flexed, by tbe hand of an observer, there is then produced a 
trembling, difficult to repress, and even impossible to stop at times, when :!: 
experiment is made with the right foot.’ Here we find clearly indicat:'}, 
and that for the first time, I believe, both the epileptoid tremor and tte beat 
method of inducing it. 

In 1866, in a note read before the Société Médicale des Hôpitaux, M. V .i- 
pian published a complete history of the case in question, with the additio 
the other observations which I had communicated to him, and in which ‘à. 
phenomenon was likewise mentioned (‘ Union Médicale, June, 1866). 

In this inaugural thesis, composed under my direction, Dr. P. Dut:- 
pointed out anew this epileptoid trepidation, as showing itself at a certz:: 
period of disseminated sclerosis, of paraplegias by compression, of sclerosis . 
the antero-lateral columns, of chronic myelitis, &c. “ Different manœuvre:,” 
says the author, “ contribute to originate it, such as the application of coli :- 
the skin, compression of the paralysed muscles, energetic (dorsal) flexion ‘1 
the foot ” (‘ Etude sur quelques points de l’ataxie locomotrice progress." 
Paris, 1868). I would add, that in the course of the teaching of both Profess 
Valpian and myself, we have oft-times called the attention of students ‘? 
this singular phenomenon (Charcot, ‘ Leçons sur les maladies du Syst "+ 
nerveux,” ire édition, t. i, p. 218, 1872-73). 

Professor Brown-Séquard, in his turn, made known in 1868, in the ‘ Arcl.r": 
de Physiologie, an interesting peculiarity relative to the trepidation. It w1. 
known already that the best method of developing it consisted in abrurti* 
raising the toes, or the whole anterior part of the foot. He showed that 1" 
inverse manœuvre, namely, plantar flexion of the toes, wben abruptiy mar, 
would determine its cessation. 

Two years ago, Drs. Erb and Westphal studied anew and with great r1" 
the epileptoid trepidation, under the name of Foot-phenomenon {“ Fuss-p'«- 
nomen :” W. Erb, ‘‘ Ueber Sehnenreflexe bei gesunden und bei Rückenmari:- 
kranken.,” in ‘Archiv für Psychiatrie, 1874, p. 792; C. Westphal, “ Ueixr 
einige Bewegungs Erscheinungen an Gelaechmten Gliedern,” idem, p. 803! 
Considering that the percussion or excitation of the tendo patellæ or of 1” 
tendo Acbhillis are effective ways to develop this kind of tremor, these author- 
have sought to establish that it has its origin in an excitation of these tendors. 
Acoording to Dr. Erb, it would be a reflex act, the starting-point of wbici 
would be an irritation of the nerves of certain tendons. The interpretaun 
suggested by Dr. Westphal is different ; according to him, the struck of 
stretched tendon acts upon every part of the corresponding muscle, wk:} 
wander this influence enters into contraction. M. Joffroy (‘ Garette Médica! , 
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In addition to these disorders, thero also cxists in the period which 
weare considering many other pheuomens calculated to differentiate 
the two diseases. Thus, in ataxia, the different sensory disturbances, 
s0 marked even in Che first stages, persist or grow worse. The same 
may be said with respect to the cephalic symptoms, and functional 
disorders of the rectum and bladder. Mostusnally, the urine becomes 
fetid, and purulent in consequence of ulcerous inflammation of the 
vexical mucous membrane. This, indeed, is one of the great dangers 
which threaten the lives of the patients Nothing of the kind 
is observed in the case of persons attacked with spasmodic tabes. 
Sensibility, for instance, remains untroubled in their case, til! the last 
moment ; no disorders of the sight, nor strabismus, nor, in a word, 
any of the symptoms which we name cephalic. Tbe only disorder in 
the emission of urine which is remarked takes place in the case 
of women, and chiefly depends on the difficulty they experience in 
separating the thighe. Let us add that there is no tendency to 
the formation of eschars, and that the muscular masses of the 
lower extremities which in ataxic patients often become extremely 
emaciated, on the contrary préserve, in spasmodic tabes, a pro- 
. minence and consistency in some sort proportionate to the intensity 
of the spasmodic contraction which holds them. 


IL. 

Enougb, I think, has been said to show, as I had indicated, that 
between progressive locomotor ataxia and spasmodic tabes, the 
<ontrast is striking on some fundamental points. Consequently I 
can now Jeave the parallel aside, in order to concentrate your atten- 


1876, and ‘ Société do Biologie”), in criticising these works, has defendod the 
Opinion current Lill then, according to which the cpileptoid trepidation would 
be generally provoked by cutaneous periphoral stinulation. Ho combatcd 
the opinion of Dr. Erb, where it appeared to be too absolute. Ho admits, 
vith this distinguished pathologist, tit excitation of the tendons is one of the 
principal causes which determines trepidation, and be does not refuse to look 
on this as an example of fexdos-refex : but, on the other hand, ho quotes 
<ases whcre unquestionably the sole provoking cause of the phenomenon was 
a slight irritation of the skin (skin-reflex). As regards the theory of Dr. 
Westphal, it seems invalidated by the recent experiments of HH. Schultze 
and Farbinge (‘ Centralblatt,” 1876). 

I would point out that the phenomenon of epileptoid trepidation is not peculiar 
to the lower limbs. It may be provoked, as I bave long since demonstrated, 
in certain cases of hemiplegis, in the contractured upper limb, by bending 
back the digital phalanges. 
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tion on the last of these affections, the description of which Ï wish 
‘to complete by a few additional traits. 

It appears to show itself, chiefly between the ages of thirty and 
forty. I am inclined to believe that it is slightly less frequent in 
women than in men. It is not a very common disease ; Ï have not 
been ‘able, after searching through this vast hospital, to gather 
together more than five cases of the kind, while it would have been 
easy for me to collect two score of ataxic patients. 

The causes under the influence of which it is developed remain, 
-up to the present, absolutely unknown ; however, a rather common- 
‘place influence, namely, the prolonged action of damp cold, is 
found'mentioned in several of our observations. Its evolution is 
progressive, but eminently slow. In the case of the patients whom 
I introduce to you, and of whom several can yet stard and alk m 
a kind of a way, ïts first symptoms date back eight, ten, and 
fifteen years. It is not, besides, rare to find that, aîter having 
reached a certain degree, it will remain stationary for several years. 

Often confined during the whole of its course to the lower extre- 
mities which, as a rule, are the first to be attacked, it may extend 

but: always at a late period to the upper limbs. The latter, then, 
become the scene of the different phenomena which we have noticed 
above, and which appear in succession. At first it is a partie 
state of the hands, which become inexpert in taking and holding 
things. rom time to time the fingers are involuntarily bent in 
upon the palin of the hand. Afterwards, this pathological flexion 
becomes permanent and incurable. Next comes the turn of the 
wrist, then that of the clbow, which stiffen in extension aud pro- 
“ation, When this point has becn reachcd, the upper limbs 
‘romain motionloss, rigid, and more or less strongly applied to cach 
side of the body, In the upper limbs, the trepidution is certainly 
always less marked than in the lower extremities ; I havo not yct 
often remarked it there in n very distinct manner.! 

The sacro-lumbar muscular masses and the muscles of the 
:abdomen may also be affected. Hence the belly is prom:nent, hard 
‘upon pressure, separated from the base of the thorax by a hori- 


1 There is one circumstance which is nearly absolutely hostile to the arti. 
ficial production of trepidations it ocours, namely, when the rigidity of the 
limbs in extension is carried to the extreme. ‘The mauœuvre, on the con 
sucoceds nearly always when we are able to produce a “ent flexion in the 
kuee-joint. 
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sontal furrow, more or less deep. At the same time, the back 
‘becomes somewhat hollowed. ‘These phenomens are especially dis- 
ccrnible wlen the paticnts are in bed. ‘Tho exacerbation which is, 
at moments, produced in the contraction of the abdominal muscles 
may have the effect of temporarily determining a certain amount of 
difficulty in the breathing. | 
However, in spite of the progress of the disease, the general 
health remains indefinitely unshaken. The function of nutrition 
in particular, even in patients almost completely confined to bed, 
gocs on in jae normal way, alike in the motionless limbs and 
throughout tke system generally. Ît does not appear that the dis- 
ease can, by'the fact of its own symptoms merely, ever directly 
determine the fatal termination. The latter, undoubted]y, always 
superveces througb the intervention of some intercurreut affection. 
One of our patients has, for some months back, exhibited un- 
equivccal signs of pulmonary tuberculisation. I would remind you, 
in reference to this point which I have already oft-times remarked 
upon, that this is a rather frequent complication of spinal scleroais, 
at an advanced period. 
+ When spasmodic:tabes has once been established, can it ever 
spontaneously recede, or can its course be terminated by therapeutic 
means? I cannot say. With respect to the latter point, the 
attempts which I have made, even when the disease had not reachel 
its utmost developinout, havs hithcrto had been of little effect. l'ho 
Jengthaned employment of methodical bydropathy which, in certain 
forms of ataxia, induces such happy results ; —tho repented appli- 
cation of the actual cautcry, in points, along tho vertcbral column ; 
—that of the continued current have not suocccded up’ to the 
present, 80 far as my practice is concerned, in doing more than 
cffecling a temporary improvement. ‘The oxhibition of the bro- 
mides of potassium, sodium, or ammonium, whether adininistercd 
in combination or separately, has the almost certain effect .of 
diminishing or even of completely putting an end to the trepidation 
and contracture. But it has been always necessary to go on to 
very large doses in order to obtain this result, which, besides, has 
never persistod more than a few days after the use of the inedicine. 
Dr. Erb:has been more fortunate; he has seen recovery take place, 
in one case which, was indeed, of recent date, and, in other cases, 
he states that he has obtained real and lasting improvement by 
means of galvanotherapy. 
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Hence we have still reason to hope that the prognosis of the 
disease will become more favorable, when it shall have been better 
studied, and when, above all, observers shall have learned to detect 
it at the first period of its evolution. 


IL. 

Clinically to distinguish between sparmodic tabes and loco- 
motor ataxia, as Ï trust to have sufficiently established in the 
preceding remarks, is generally an easy task. The diffculties 
of diagnosis do not lie on this side; where they are, in truth, to be 
found is where the other forms of chronic myelitis cc:ne to be con- 
sidered. I should wish to try Lo show you, now, by some examples, 
how the solution of the problem may most frequently be accom- 
plisbed. In the first place, I would bave you remark that nots 
single symptom of spasmodic tabes is really peculiar to itself. Per- 
manent contracture, preceded by paresis and trepidation, may in fact, 
as the history of hystcria shows, be produced without any trace 
of spinal lesion existing, so far at least as our means of inves- 
tigation can detect. The selfsame phenomena are, on the other 
hand, as you know from our preceding studies, the obligatory 
accompaniments, as it were, of all sclerous inflammations of the 
spinal cord, whatever their origin may be, provided only they affect 
the lateral columns to a certain extent: whether we have to deal 
with the snsw/ar form or, on the contrary, with the fäsciculaied form 
of spinal sclcrosis. Ilence it is that you see them figure in the 
” symptomatology of very different affections, in which tho columns 
in question aro cngagod ; lasting hemiplegic contructures, consecu- 
tive on a circumscribed cercbral lesion (es /oyer), progressivo general 
- paralysis, transverse partial myclitis, whethcr primary or caused by 
compression, amyotrophic lateral sclerosis, sclerosie in disseminated 
patches, &c. In the diagnosis of spasmodic tabes, therefore, our 
consideration must be given far less to the symptoms themselves 
{ban to their mode of distribution and evolution ; their isolation, espe- 
ciau, , whence results the monotony of the clinical picture so peculiar 
to the disease, ought to be regarded as an element of the first im- 
portance. For, it may be asserted that, saving some fortuitous com- 
plication, every spinal affection, in which sensory or mental disorders, 
functional distarbance of the bladder or rectum, paralysis of the 
oculi-motores,trophie muscular lesions, &e., are shown, in association 
with contracture, is not an example af spasmodic dorsal tabes. This 
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established, I will put aside certain morbid states, as, for instance, 
hysterical! and hemiplegic contractures, the differentiation of which 
offers no serious difficulty, in order only to dwell upon the diseases 
which might sometimes mislead even a practised eye. 

I have caused to be placed before you the woman Seb—, aged 
about forty, confined to bed for the past two years, having become 
incapable of walking or even of standing. You may remark that 
ber lower limbs, to which it is impossible for her to give the least 
volantary movement, are not flaccid and inert, as happens in certain 
frms of paralysis ; on the contrary, they are rigid in extension and 
addaction ; as much resistance is felt, when you wish to flex them, 
:. vou would feel in extending them, had they been previously 
dexed. Trepidation is provoked at will when you turn up the point 
of the foot, and it often occurs spontaneously under the form of 
spinal epilepsy. I have known this patient for many years able 
still to make some laborious steps in the ward, leaning on the bed- 
rails or pushing a chair before her, with a firm grasp on its back, 
and making it slide along the waxed boards ; at every step, her 
trunk was strongly thrown back, at the same time lurching alter- 
nately to one side and then to the other. In short, her gait was 
then nearly what I have just endeavoured to depict in my descrip- 
tior of spasmodic tabes. If the examination were carried no 
further you might imagine that this is an example of that affection. 
l: order to undeceive you, it will be enough to emphasise some 
details revealed by a less superfcial scrutiny. 

One day, eight years ago, after having been much fatigued, she 
remained for some time in a draught of very cool air, whilst her 
person was still in a state of perspiration. Shortly after, she expe- 
rienced a sensation which she compares to that which might be caused 
by a stream of iced water poured down along her back. This sen- 
sation was soon followed by a rather acute pain, accompanied by a 
feeling of constriction, and occupying, at the same time, both back 
and loins. The pain, which extends like a belt on either side 
of the thorax, persists at present. At the same time, there 
supervened prickling and formication in the lower extremities. It 
scems to her as if now a stream of very hot water, and again a stream 
of very cold water, were passing through them, that they are 


* On the diagnosis of hysterical contracture, see Charcot, ‘ Leçons sur les 
Maladies du Système nerveux,” t. i, p. 347 ef sg. ; Bourneville et Voulet, 
‘De la contracture hystérique.’ 
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at moments bound by very tight cords. ‘These phenomena har. 
never since ceased to exist. 

Some days after the appearance of these sensory disorders parr-- 
supervened, to which soon were superadded first temporary, tien 
permanent rigidity, trepidation, and fits of spinal epilepsy. 

At the present moment you can ascertain, as we have oft-imt : 
found during her five years of hospital life, the existence of very 
marked obnubilation of sensibility of every kind over the wholr 
extent of the lower limbs and abdomen. When you pinch the skin 
of the legs or thighs, or tickle the soles of the feet, you also fin: 
muscular tremor produced by reflex action, and various phenomer: 
of dysæsthesia to which IL called your attention while speaking cf 
paraplegias consecutive on slow compression of the spinal cord.! 1 
should add, in order to complete the picture, that, from the com- 
mencement, the need of micturition had become imperious, an: 
required to be promptly satisfed ; that, for many years back, vesical 
paresis has supervened, necessitating from time to time the use cf 
the catheter; that, finally, the urine is usually fetid, turbid, 
and constantiy leaves a more or less abundant muco-purulert 
sediment. 

The different symptoms, which have just been reviewed, their 
mode of succession and concatenation—in a word, all things com- 
bine, as you have understood, to establish that the spinal lesion wit* 
which our patient is affected is nothing else than céronice durs: 
transverse myelitis, with consecutive descending sclerons degeners- 
tion of the lateral columns. It seems to me useless to insist, in 
order to render prominent the fact that the various sensory 1li<- 
orders, enumerated above, that vesical paresis and the existence cl 
muco-purulent urine, should be especially counted among the srm- 
ptoms adapted to deepen the demarcation between this form c' 
myelitis and spasmodic tabes. 

In cases where partial myelitis is connected with slow compressic" 
of the spinal cord, it would be characterised in addition, in t} 
absence of vertebral deformations, by the existence of those psc”. 
neuralgias, the clinical importance of which I strove, on anotbrr 
eccasion, to demonstrate, and the interest of which, in the categorr 
we are considering, would be all the greater, seeing that these pain‘ 
are already exhibited, as preludes, even before the paretic symptoms 
began to appear. If, instead of comprising the whole broadth of 


1 « Lectures on Diseases of the Nervous System,” vol. ii, p. 99. 
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the cord across, the lesion, whatever it be, remained confined to a 
lateral half of the nerve column, the symptomatology would present 
itself ander the type of spinal hemiparaplegia with crossed anæsthe- 
sia;! and the diagnosis would be thereby rendered more easy of 
determination. 

Amyotrophic lateral sclerosis has these symptoms in common with 
spasmodic tabes, namely : paresis followed by rigidity of the limbs, 
absence of sensory disorders, absence of disturbance of functions of 
bladder and rectum ; but, it is deeply distinguished from it, as it were 
from the beginning, by the atrophy which the muscular masses un- 
dergo in the affected limbs, by the more rapid evolution of the disease 
taken as a whole, and by the regular appearance, s0 to apeak, of the 
bulbar symptomes, in the last period. Besides, in this affection, it 
is, as a rule, the upper extremities which are first invaded, contrary 
to what takes place in spasemodic tabes.f 

It remains, for me, in the last place, to point out the clinical 
relationships which, in certain cases, may exist between spasmodic 
dorsal tabes and dissemisated aclerosis of the nerve centres. Here 
i is, as I have already indicated to you, that you must expect to 
meet, more than once, with a stumbling-block to your diagnosis. 
When multilocular sclerosis presents itself, with all its singular 
apparatus of spinal, bulbar, and cerebral symptoms, it is certainly 
not difficult, in general, to establish its identity; but, when we 
have to deal with imperfect forms—abortive forms, as they are still 
called—it becomes a different question. In fact, there is not a 
single piece of the symptomatic apparatus mentioned, if I might so 
speak, which may not occasionally be deficient. Thus, to give but 
one instance, the clinical representation of disseminated sclerosis is 
found, in some cases, to be reduced almost to mere contracture of the 
lower limbs, with or without concomitant rigidity of the upper ex- 
tremities (spixa/ form of disseminated sclerosis).$ Even in such a 
case, the present or past coexistence of some of the cephalic sym- 
Pioms, such as nystagmus, diplopia, peculiar difficulty of utter- 
ance, vertigo, apoplectiform attacks, special disorders of the mind— 


? Loc. cit., p. ro1. 
1 Loc. cit. p. 202. 
? Many cases of this kind are collected in the memoir presented by M. 
Vulpian to the Société des Hôpitaux (‘ Union Médicale,’ 1865). M. Charcot 
collected some others since then (see ‘ Lectures on Diseases of the 
Nervous System,’ vol. i, p. 214). 
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this coexistence, I say, would furnish evidence of almost conclusive 
worth. But, external to this combination, Î no longer see on what 
solid basis the diagnosis may be grounded; there would remain 
little resource but what we could draw from presumption. Perhaps, 
a more attentive and minute examination may some day enable u< 
to note, either in the symptomatology itself, or in the etiologic: 
conditions which have been so little studied as yet, some new trait: 
which have hitherto escaped observation, and which will hencefortk: 
allow a line of demarcation to be drawn between the two diseas:, 
at every epoch. The future will reveal whether or not our hopes 
in this respect are illusory.! 


1 One of the patients exhibited at this lecture, who presented an examy:.* 
of spasmodic dorsal tabes, has since succumbed. The autopsy bas not confirmer: 
the diagnosis, which, indeed, was given with some qualifications. It revealer 
the existence of disseminated sclerous patches, limited to the lower portion: 
of the crus cerebri, to the anterior pyramids in the medulla oblongata, and. 
in certain points, occupying the posterior columns (cervical region) ; in other 
points the lateral columns (lower dorsal region). The cerebral hemispheres 
were quite free from alterations throughout. The details of this case (th: 
fourth in the thesis of M. Bétous) will be published is ezfewso on another 
occasion. We will then be able to notice, in the history of the patient, the 
existence of cervical and dorso-lambar pains, vertigo, an increase of the 
paresis of the limbs in darkness, and various other circumstances which ougtt 
to have shown the way to a right diagnosis, had more attention been gives 
Just at present, I wish to confine my remarks to pointing out the difficultie- 
which the clinical observer may meet when he finds himself confronted wit* 
eertain abortive forms of disseminafed sclerosis. 


LECTURE XVI. 
URINARY PARAPLEGIAS. 


SUMMARY.— Preamble. Theoretical point of view. Clinical reality 
of urinary paraplegias. Definilion. Classification of cases 
tnlo three groups. 

Myclitis consecutive on diseases of the urinary passages. 
Rare in women ; frequent in men. Conditions of development: 
gonorrhæa, stricture of the urethra, cystitis, nephritis ; prostatie 
affections ; calculous pyelo-nephritis.  Eracerbation of the dis- 
ease of the urinary passages precedes the invasion of spinal 
phenomena.  Symploms: formication ; anæsthesia, dorso- 
lumbar and girdling pains. Paraplegia with flaccidness ; 
excitation, then abolition of refler excitability ; permanent 
contracture ; bedsores. Position and nature of the lesions. 
Pathogeny. Propagation of the renal lesion lo the cord by 
means of the nerves (Troja, Leyden). Corroborative experi- 
ments.  Éxramples of propagation of nerve-inflammationg to the 
cord. 

Reflez urinary paraplegias.  Symploms. M. Brown-Sé- 
quard’s explanation. Recent experiments.  Inhibitory phe- 
nomenon. Îrritation of the peripheric nerves. False para- 

* plegia. Descending neuritis. Affections of intlestines and 
ulerus. 


GENTLEMEN,—ÏI intend to-day to speak to you about the various 
affections which are sometimes designated under the collective term 
of srinary paraplegias. That is a subject, as you are aware, which 
has of late years given rise to many controversies. The debate has 
been a lively one, conducted at times with not a little heat, on 
either side ; but, in spite of all, it must be confessed, that the 


1 This lecture, delivered in June, 1870, was published in the “ Mouvement 
Médical,” 1872. 
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questions raised appear, even to-day, to be, at all events in part, 
still wrapped in great obscurity. 

Jn truth, the theoretical aspect of the subject seems to have been 
that with which the physicians, who took part in the debate, 
were especially preoccupied. It appeared to them of particular 
interest to investigate by what means a pre-existing affection 
of the urinary passages could react on the spinal centre, and there 
determine either an organic lesion or a superficial disorder which 
should, in both cases, be manifested by a paralytic or paretic state 
of the lower extremities. Much less attention has, generally 
speaking, been given to the establishing, on regular observations, 
of the clinical and anatomo-pathological characters of these con- 
secutive spinal affections. 

No doubt, the pathogenic interpretation is a point of the highest 
importance ; it is, in some sort, the crowning of all pathological 
ærections. But yet it is necessary, before even thinking of build- 
ing the edifice, to carefully examine every portion of the ground on 
which it is to be founded, and to be very certain of the worth of 
the materials which shall be made use of. Well, gentlemen, in this 
particular instance, I do not hesitate to declare that this ele- 
mentary precaution has been too often neglected ; and this, if Ï 
mistake not, is the reason that confusion still reigns over most 
points of the history of #rinary paraplegia. 

You understand, from the foregoing, that it is to a foundation 
of clinical observation and pathological anatomy, I wish, first of all, 
to guide you, in this study of paraplegias consecutive on diseases of 
the urinary passages. We will not, however, neglect the physio- 
logical point of view ; and we will try to penetrate in this direction 
as far as may be possible, in the actual state of science. 


I 


It is indispensable, in the first place, to prove the reality of the 
existence of urinary paraplegias. You know that, under this name, 
we designatc the paretic or paralytic affections of the lower extre- 
milies, supervening in lhe course of certain diseases of lhe urinarg 
passages, and appearing lo be connected with these, as consecutive 
effects, deuteropathic affections. 

At the outset it is necessary, of course, to exclude from our plan 
those affections of the kidneys or bladder which appear not ss 
causes, but, on the contrary, as consequences of a disease of the 
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spinal cord; our former studies have enlightened us as to the 
nature and genesis of these consecutive affections of the genito- 
urinary passages ; it is not necessary to return to them. 

To accomplish the object proposed, we might quote numerous 
observations. The very number of the cases in which we see para- 
plegia appear, in the course of disease of the urinary passages, is of 
itself enough to show that the phenomenon is no chance coinci- 
dence. But when we desire to specify the clinical or anatomical 
characters of these paraplegias, and indicate what circumstances 
preside over their development, we are met with obstacles of all 
kinds, and the number of /acts is then strangely reduced. What- 
ever be the cause of this, even if we only take count of the regular 
observations, we soon come to recognise, on comparing them, that 
they ought to be grouped into distinct categories. 

1°, One group comprises the urinary paraplegias in which the 
spinal cord is the seat of an inflammatory lesion, that shows itself, 
dariog life, by the array of symptoms which belong to myelitis. 

2°. The second group includes the cases in which the paraplegia 
presents itself with quite different symptoms; in these conditions 
we remark a paresis, a weakness of the lower limbs rather than a 
paralysis, in the literal acceptation of the term. ‘The symptoms 
are transient, subject to successive amendments and exacerbations. 
The invasion of phenomens is sometimes rapid, their cessation may 
ko take place suddeniy. Moreover, beyond the phenomenon of 
pgaresis nothing is observed which would recall the grave symptoms 
peculiar to serious spinal lesions, and necroscopy has, in fact, several 
times in such cases shown the, at least apparent, integrity of the 
spinal cord. 

Gentlemen, it is this form of urinary paraplegia, designated 
réflez paraplegia, which was the especial subject of the discussion 

to which I have just alluded. 

3°. The third group is composed of cases in which the weak- 
ness of the limbs, observed in the course of the urinary disease, 
depends, not on a spinal affection, but on a lesion of the nerves of 
the sacral plexus directly produced, as it were, by gradual propa- 
gation of the morbid process. 

The two first groups shall especially engage our attention; as 
to the third we will confine ourselves to giving a rapid account of 
the cases which concern it. 
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IT. 


Myelitis consecutive on diseases of the urinary organs.—n such 
a case as this, we have to deal with a paréial myelitis, oocupying, 
at least primarily, a position in the upper part of the lumbar 
enlargement. This indication allows you already to divine the 
array of symptoms which go to mark the disease. 

However, before proceeding further, it is necessary to know the 
conditions in the midst of which consecutive myelitis have their 
origin. 

Rare amongst women, this kind of myelitis appears to be, on the 
other hand, common enough among men. Usually, it is developed 
in the course of diseases of the urinary passages of long duration. 

À more or less prolonged gonorrhœa opens the scene; then 
follows stricture, which may occasion the repeated introduction of 
the catheter. (Cystitis and nephritis even may have occurred con- 
secutively. It is, as a rule, in these circumstances that the pars- 
plegia makes its appearance. It may also show itself, in connet- 
tion with disease of the prostate, with a cystitis or pyelo-nephritis 
of calculous origin. We may regard as exceptional the case 
reported by H. Leyden, where the myelitis is said to have followed 
upon a cystitis developed under the influence of simple retention of 
urine, occasioned by a chill.! 

Generally, the spinal disorders only appear several years after 
the invasion of the urinary affection ; often two, five, and even ten 
years may have elapsed. They show themselves on the occurrence 
of an exacerbation of the symptoms of the primary disease, or of an 
unexpected complication. Thus, in a ease reported by Mr. Ogk 
the paraplegia supervened at a time when renal suppuration had 
occurred in a patient who had been affected with calculous cystitis 
for five years. 

In an analogous case, cited by Dr. Gull, the spinal ramollisse- 
ment showed itself when, in consequence of gonorrhæa, an abscess 
had formed near the bulb of the urethra, and created a communi- 
cation between the rectum and the bladder.ÿ 

1 Leyden, ‘ Centralblatt” 1865, first case.—Retention of urine for ove 
forty-eight hours, supervening after a chill. (Consecutive cystitis. Four 
weeks after the retention the first symptoms of paralysis of the lower ex- 
tremities appear. On autopsy, red ramolissement of the lumbar cord. 


3 “Transactions of the Pathological Society of London, 1864, t. xv. 
3 “ Med.-Chir. Trans.) t. xxxix, p. 200, 1856. 
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The case of H. Leyden, mentioned above, in which paralysis 
sapervened only four weeks after retention of urine, caused by a 
chill, shows that the spinal complication may present itself in a 
less dilatory manner in the course of disease of the urinary organs. 

I shall not, of course, pause to describe the symptoms of the 
disease of the urinary organs on which the spinal affection follows ; 
mor shall I delay much over the phenomena which reveal the 
latter disease, for they are none other, as you have understood, than 
the symptoms belonging to every éransverse mycelitis occupying a 
position below the lumbar swelling, or in the upper part of this 
enlargement. 

Formication, numbness, a feeling of constriction, first appear in 

the lower limbs, and are soon followed by an anæsthesia or an 
analgesia, which chiefly affect their extremities ; the dorso-lumbar 
pain and the girdle pain are rarely absent. A paraplegia with more 
or less complete flaccidness does not long delay its appearance ; it is 
accompanied, at a given moment, by increased reflex excitability, 
which {may give place to absolute inexcitability, when the lumbar 
enlargement is itself invaded by the ramollissement ; there have been 
cases in which permanent contracture was developed, in the course 
of time, in the paralysed limbs.! The myelitis may sometimes 
extend beyond its primary position, as is proved by several cases in 
which the upper extremities were, in their turn, invaded by the 
paralysis. Lastly, in grave cases, it is rather usual for bedsores 
to form in the sacral region, and decide the fatal termination. 

The course of this form of myelitis is ordinarily subacute. 
However, in the case reported by Dr. Gull, death supervened only 
fifteen days after the invasion of the paralytic symptoms. 

The following is the information supplied by autopsy. There 
are cases where, to the naked eye, the cord appears to present no 
alteration; if the microscope be then employed, as was done, for 
instance, in Dr. Gulls case, more or less marked histological lesions, 
and particularly the existence of granular bodies, are rendered evi- 
dent. But, as a general rule, the most superficial examination 
suffices to detect, in the affected parts of the cord, the diminu- 
tion of consistency and change of colour which belong to 
ramollissement. 

It is not uninteresting to note that the lesion in question appears, 


1 See, in particular, the case of the celebrated surgeon Sauson, reported by 
Cruveilhier. 
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at least at first, to occupy a position a little above the lumbar 
enlargement, that is to say, in the place where Budge and 
Gianuzzi (basing their opinion on anatomical and experimental 
facts) place the genito-spinal centre from which the nerves of the 
bladder emerge. 

It seems to be sufficiently proved by what precedes that 
transverse myelitis may be sometimes developed as the more or less 
direct consequence of certain affections of the urinary passages. It 
is now time to inquire what is the reason of this relation, or, in 
other terms, by what mechanism the genito-urinary lesion reacts 
upon the spinal centre, and determines inflammation there. 

The simplest idea, 1f Î mistake not, which first of all occurs to 
the mind is the following :—The nerve-trunks are the conduits 
through which, little by little, the lesion is propagated in a cen- 
tripetal direction, from the kidneys or the bladder, to the spinal 
cord. Such is the opinion adopted by H. Leyden,! in an interest- 
ing study recently published, and this opinion strikes me as very 
probable. I would add that it is not new, for, as H. Leyden, 
indeed, acknowledges, it was published, in 1780, by Troja, who, 
as you see, was not ignorant of urinary paraplegia. 

It must, however, be acknowledged that necroscopic results have 
not hitherto given evidence in support of this pathogenic interpreta- 
tion. Lesions of the urinary passages have been demonstrated, on the 
one hand ; and, on the other hand, a spinal lesion ; but it has never 
hitherto been possible to find the trail of the presumed propagation 
of the inflammatory action, along the nerves. 

On the other hand, here is an experimental fact which, up to a 
certain point, may be appealed to in favour of our hypothesis. In 
a series of studies on neuritis, H. Tiesler, a pupil of H. Leyden 
had occasion to apply different kinds of irritant agents to the 
sciatic nerves of rabbits ; one of these animals became paraplegic 
and succumbed three days later ; the autopsy revealed in the sub- 
stance of the sciatic nerve, and in the place where the irritation 
had been produced, a primary purulent focus, and another focus im 
the vertebral canal around the roots of the nerve, near their point 
of emergence. The spinal cord in the same region was softened and 
infiltrated with granular bodies and Jeucocytes. The portion of 


1 “Sammlung klinisch. Vorträge,” No. 2, Leipzig, 1870. 
?  Ueber Neuritis, p. 25, Küônisberg, 1869 ; Leyden, loc. cit. 
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the nerve comprised between the two purulent foci seemed to be 
perfectiy healthy. 

This is the only experiment fact, within my knowledge, which 
directly relates to our subject. But ïf it be thought well to 
enlarge the field and appeal to analogies, we may introduce some 
evidence here the significance of which cannot be mistaken. 

In inaugurating the lectures of this year,? we endeavoured to 
show that lesions of the nervous system sometimes react, by means 
of the nerves, on different parts of the body s0 as to cause trophic 
disorders there. The converse is also observed, or, in other words, 
it may happen that irritant lesions, primarily occupying the peri- 
pheral parts react, here again, by means of the nerves, on the 
central parts of the nervous system, and determine more or less 
marked morbid action there. The facts which testify to this eflect, 
are few in number as yet; but, they appear to me sufficiently sig- 
nificant to require a moment’s attention. 

You are not unaware that Graves, in several passages of his 
writings, expressed the opinion that inflammation of the peri- 
pheral nerves may be propagated to the cord. Lallemand mentions 
the case of a neuritis primarily occupying the brachial plexus, 
where the inflammation is supposed to have ascended to the ence- 
phalon. But the assertions of Graves and Lallemand are too 
vague for us to delay longer over them. Here are more explicit 
facts. 

The alterations of the nerves of the cauda equina, when they are 
above the intervertebral ganglion, may ascend to the cord and there 
determine the lesions of grey degeneration. The latter, in such a 
case, occupies the posterior spinal columns. This fact has been 

demonstrated by an observation contributed by M. Cornil.‘ 

Eight days after the invasion of a sciatic neuritis, developed 
under the influence of asphyxia from charcoal fumes, M. Leudet 


1 Since this lecture was delivered (July, 1870) results, similar to those an- 
nounced by H. Tiesler, have been obtained by Dr. Feinberg, “ Ueber reflex- 
läimungen,” in ‘ Berliner Klin. Wochensch.” No. 42, 1871. See also the 
important researches of Dr. Hayem on the same subject, “ Des aliérations 
de la moelle consécutives à l’arrachement du nerf sciatique chez le lapin,” 
“Arch. de Physiologie, 1873. pl. iüi, is, p. 504. 

? Reference is here made to the ‘ Leçons sur les troubles trophiques con- 
sécutifs aux lésions du Système nerveux,” delivered in 1870. 

3 See Lendet, ‘ Archives Générales de Médicine, 1865, t. ii, p. 528. 

# See Bouchard, ‘ Des Dégénérations sécondaires,” p. 42. 
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remarked paretic weakening to supervene at first, in the lower 
extremity corresponding to the seat of the neuritis, then extending 
to the limb of the opposite side, and, lastly, to the upper extre- 
mities. 

H. Leyden has quoted from H. Benedikt the following fact :— 
A fracture of the neck of the humerus, ending in pseudarthrosis, 
had been the source of acute permanent pains occupying the whole 
length of the lower extremity of the side corresponding to the 
fracture. Shortly after, complete paralysis with muscular atropbhy 
supervened in the upper extremity of the same side.” 

In a very interesting case, related by M. Duménil—who, 1 
should warn you, has given a different interpretation of it from that 
which I propose—there were successively observed in one of the 
extremities, first, a sciatic neuritis, next a paraplegia, and lastly a 
paralysis of the upper limbs. Muscular atrophy with decrease of 
electric contractility attacked the motor-paralysed limbs, in succes- 
sion. The tongue, itself, was finally involved. The autopsy 
revealed some remarkable lesions principally occupying the central 
grey substance, the white substance, on the contrary, being scarcely 
affected.5 

I shall lastly mention a case of my own which I contributed to 
Brown-Séquard’s ‘Journal de Physiologie, for 1856. It refers to s 
nerve Jesion of the forearm, which determined, firstly, a neuritis of 
the peripheral end, followed by atrophy of the muscles of the hand 
and by a pemphigoiïd eruption. Afterwards, the upper extremity 
of the opposite side was, in its turn, stricken with atrophy and 
anæsthesia.{ 


l Leudet, loc. cit. 3 Leyden, loc. cit., p. 21. 

3 “Gazette hebdomadaire,” 1866. 

* The following case ought, I believe, to be considered as an example of 
ascending neuritis, followed by transverse myelitis. M. X—, aged fifty, had 
amputation of the left thigh performed at the age of twenty. During several 
months he felt, in the stump, acute pains, formication, and sometimes startings, 
when, one day in August, 1875, vesical paralysis and lumbar pains supervened. 
Sbortly after formication and «atartings were experienced in the right lower 
<xtremity which, together with the stump, soon became stricken with motor 
paralysis and flaccidness. After some days of treatment, the patient recovered 
the functions of the bladder, and some weeks after he was able to leave his 
bed and to walk, of course with the help of crutches. A year after, he walked 
still better ; bat in the right lower extremity a certain degree of permanent 
rigidity had been produced. On forcibly flexing the point of the foot, very 
aarked trepidation was without fail caused in this limb. 





à 


REFLEX URINARY PARAPLEGIAS. 257 


It is at least very probable that, im all these cases, the nerves 
have been the seat of inflammatory action which was propagated 
to the cord and, according to all probability, to the central grey 
substance. In fact, in most of these cases, the anæsthesia and 
muscular atrophy of the paralysed limbs seem to indicate that 
we had here a form of subacute central myelitis, to which I 
intend soon to call your attention, and in which the muscular 
atrophy and different disorders of sensibility appear to be constant 
phenomen:. 


IIL. 


The cases which constitute the second group of urinary para- 
plegias are those which Rayer, Brown-Séquard, and M. R. Leroy 
d’Etiolles have chiefly had in view in their descriptions. Paralysis 
shows itself here, under precisely the same circumstances as in the 
preceding cases, and, in its etiology, we again find diseases of the 
urethra, of the bladder, prostate, and kidneys. 

Nothing, therefore, in this respect, separates these from those. 
This, however, does not hold good as regards their clinical charac- 
ters. They differ radically, as I have indicated, from those which 
distinguish urinary myclitis. | 

The picture, drawn by Brown-Séquard, of what he calls refez 
paraplegia, has excited sufficient attention to render any long discus- 
sion of this subject unnecessary. I shall confine myself to remind- 
ing you of the following characters ; they will enable you to group 
the differences which exist between this form of urinary paraplegia 
which, in reality, is rather frequently observed in ordinary practice, 
and that which 1s connected with partial myelitis ariang from a 
renal or vesical cause. 

The paralysis never extends to the upper extremities ; besides, we 
bave here to deal with a paretic weakness of the limbs rather than 
with paralysis properly s0 called; the reflex power of the cord is 
never augmented ; never is paralysis of bladder or rectum superadded 
to that of the lower extremities; neither muscular spasms nor 
contracture are observed ; dysæsthesia, like anæsthesia, is altogether 
absent ; no bedsores nor any kind of trophic disorders are produced, 
and the absence of dorsal pains, and of all sensations of abdominal 
constriction is expressly remarked. Lastly, and this is a character 
well worth noticing, there is often a rapid and. sometimes even a 

1 See Lectures IX—XIV on “ Spinal Amyotrophies. ” 
VOL. II. 17 
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complete modification of the paralytie phenomena, under the m- 
fluence of an amendment in the affection of the urinary passages. 

In short, gentlemen, as you see, the symptoms are relatively bttle 
marked, when compared with those depending on urinary myelitis. 
The affection in question never, in fact, endangers life of itself; 1 
does not appear to have ever resulted in myelitis, and in the (not very 
explicit) cases where autopsy has been performed, the cord has 
always appeared free from alteration. It is true that, up to the 
present, venfication by microscopic study has been deficient. But, 
on the other hand, the rapidity of the improvements, and even of 
the recoveries, observed in a number of cases is such that it is very 
improbable that microscopical investigation could have added sny- 
thing to the examination made with the naked eye. 

Nevertheless, gentlemen, this paralytic debility of the lower 
extremities, developed in consequence of a disense of the unnery 
passages, is, at all events, a very eurious phenomenon, and if is not 
surprising that it has so keenly engaged the attention of physolo- 
gists. You are not ignorant of the interpretation proposed by M. 
Brown-Séquard. It is based upon an experiment. Ligature of the 
hilum of the kidney has, it would appear, the effect of debermining 
a sort of prolonged contracture of the vessels ef the spinal cord and 
of its envelopes, and it is in consequence of the spinal anæmia thus 
developed in a reflex manner that paraplegia is produeed. The 
validity of the experiment has been contested by Dr. Gull. I will 
not insist upon this point, not having any personal experiment to 
mention; but I cannot omit giving you a brief description 
of the results of the most recent experiments, which, if they do not 
completely reveal the mechanism of reflex paraplegias, at all events, 
if I mistake not, demonstrate their reality. 

The phenomena of in#iifion, observed in consequence of the 
irritation of certain nerves, are well known to you ; you know how 
irritation of the vagus stops the heart, that of the splanchnie nerve 
paralyses the intestine, and, lastly, how that of the superior larÿn- 
geal nerve causes momentary suspension of the respiration. But, 
it is probably less generally known that irritation of certain points 
of the cord or of the spinal nerves is, also, capable under certain 
circumstances of forming a hindrance to the regular functions of 
the cord, of momentarily abolishing, for instance, the play of the 
motor functions and reflex acts. 

The encephalon of a frog having been destroyed, if you irritate 
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the spinal eord, in its lower region, by a caustic application, the- 
reflex acts are dimimished, to a remarkable extent, in the upper 
extremities during the whole time that the irritation lasts. This 
experiment is due to M. Hersen. Here is another which we owe te. 
the same physiologrst : the brain and cord of a frog havmg been de- 
stroyed to a level with the brachial plexus, if you then initste, is 
any manner, the setatic nerves of the left side, for instance, as long 
as the irritation persists, the reflex movements are abolished in the 
lower extremity of the right side. If the electric stimulus be em- 
employed, amongst other tests, the movements reappear immediately 
on the current ceasing. 

The experiments of H. Lewisson® probably possess, from my 
point of view, still greater interest than the foregoing. His first 
series is, indeed, little more than a reproduction of the experiments 
of M. Herzen, with variations and some modifications, which render 
the results more delicate and more precise. 

We shall only refer to the facts which touch most nearly the 
subject that occupies us. One of the $rst points, demonstrated by 
this experimenter, is the non-existence of reflex paraplegia, consecu- 
tive on the extirpation of the kidney. The experiment of Com- 
haie, which has s0 long served as a stock-in-trade, does not, it is 
asserted, give the results which have been attributed to it. But if, 
after having laid bare the uterus, the kidneys, the empty bladder of 
a rabbit, you press these different organs more or less strongly 
between the fingers, motor paralysis is produced in the lower ex- 
tremities, which persists as long as the pressure is kept up, and 
even for some time after. The constriction of a loop of the intestines 
determines, also, the same effects, and is likewise followed by tem- 
porary paraplegia. 

I'am far from denying that, in many respects, the application 
of these results to the explanation of the paraplegias termed 
reflex is open to criticism. It may be, for instance, objected 
that the paralysing influence caused by pressure of the viscera 
ought, necessarily, to exhaust itself at the end of a certain time ; 


1 Herzen: ‘ Expér. sur les centres modérateurs de l’action réflexe,” Turin, 
1864. 
3? Lewisson, “Ueber Hemmung der Thatigheit der motorischen Nerven- 
centren durch Reizung sensibler Nerven.” Du Bois, ‘ Archiv, 1869, 8. 255, 
266. Nothnagel, ‘ Virchows Archiv, Jan., 1870. ‘Centralblatt, 1869, 


p. 623. 
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that the irritation of the peripheral nerves, resulting from cystitis or 
nephritis, is not exactly comparable to compression of the bladder 
er kidney. All this is perfectly true, but, without going s0 far as 
to admit that there is, between these two classes of facts, a com- 
plete identity, it is allowable to recognise the analogies which bring 
them together, and to hope that experimental facts will some day 
guide us to the interpretation of the clinical phenomena. 


IV. 


As I announced, at the beginning, there exists a third group cf 
urinary paralyses. The cases, few in number, which compose it art, 
s0 far, examples of false paraplegia, at least in this respect that it 
is not the cord which is attacked. 

In such cases, the phenomena take place as in the well-known 
example reported by H. Kussmaul.! In that instance, descending 
neuritis, directly propagated, had become developed owing to : 
serious inflammation of the urinary passages, and had occupied the 
lumbar and sacral plexus. During life, besides paresis of the lower 
extremities, acute pain had been remarked along the course of both 
sciatic nerves. Cases of this kind rarely make their appearance, Î 
repeat, contrary to the opinion of Remak, who seems to believe that 
this is the usual form of urinary paraplegias. 

The pathogenic modes which have just been reviewed are not the 
only examples which might be appealed to in order to explain the 
development of paraplegias consecutive on diseases of the genito- 
urinary organs. Thus, in cases reported by Dr. Gull, a phlebitis 
consecutive on an abscess of the lesser basin, itself being causel 
by an ulcerous cystitis, was propagated to the intra-spinal veins; 
there resulted, by a mechanism easily understood, a partial myelitis, 
which was soon followed by death. 

You are aware, gentlemen, that uro-genital lesions have not 
alone the power of determining paralyses of the kind which we have 
just been studying. Various affections of the intestine or of the 
uterus may also, though more rarely, be followed by the same con- 
sequences. I confine myself, for the moment, to pointing ont this 
fact to you: it deserves to engage your attention, in a spetil 
manner. 


1 Wurzburg. Verhand.,” 1868. 





LECTURES XVII AND XVIII. 
MÉNIÈRES VERTIGO = VERTIGO AB AURE LÆSA. 


SUMMARY.— 4 case of Ménière’s vertigo. Description. Habitual 
verligo increased by motion. Îls characters : paroxyemal 
exacerbations ; subjective translation movements. Old lesions 
of the ears ; oufflow of pus, allerution of lympan. Walking 
and standing impossible. Evolution of the disease. Complica- 
tion : hysterical fits. | 

Historical sketch. Vertigo of Ménière as yet litile known. 
Diagnosis ; apoplectiform cerebral congestion ; epileptlic petit 
mal; gastric vertigo. Relation between the sudden development of 
noises in the ears and the invasion of sensations of giddiness. 

Diseases of the ear: labyrinthic otilis; smedian otitis, 
catarrk, &c. Prognosis. Cure by deafness. Treatment. 

Reputedly incurable diseases. Examples of cure. Case 6f 
Ménière’s verligo. Siluation of the patient in May, 1875; 
permanent sensalions of giddiness ; crises announced by shrill 
sohistling. Motor hallucination. Treatment by sulphate of 
quinine : doses, effects, remarkable improvement. Another 
ezample of amelioration due lo the prolonged use of sulphate of 
quinine. 

L 


GENTLEMEN,—1Î wish to call your attention to a case which, in 
my opinion, is very interesting, and to which you have probably 
not often seen a parallel in the hospitals. The symptoms appear 
here in a very marked manner, but abnormally in some respects, s0 
that the affection in question is rendered to a certain extent difficult 
of diagnosis. You can at once observe, de visu, the utterly scared 
look which the physiognomy of the patient presents. If you 
approach her bed, she at once gives signs of great anxiety ; you see 
her, at the slightest shake, seize and cling to the objects around, 
as though she felt in danger of falling. 
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The fact is that she is under the influence of a state of giddiness 
which is, as it were, perpetual, and which the slightest motion 
exssperates. This vertigo she, herself, describes in picturesque 
terms. It is, she says, the sensation which one might feel when 
standing on the summit of a high tower, unprotected by any rall; 
or such as might be caused by the sight of a precipice. This 
vertigo, Ï repeat, is almost incessant; it exists by night as well as 
by day, when in dorsal decubitus as well as when standing uprigt. 
The latter position, however, augments it enormously. This also 
happens, I have said, from the least shake of the bed and, in a 
moment, when the patient shall be lifted in order to be taken to the 
ward which she usually occupies, you will perhaps hear her shriekmg 
wildly, owing to an exasperation of the sensations of giddiness. 

At times, in the midst of apparent calm, and without any 
provocation whatever, the patient, as you may doubtless soon 
remark, suddenly gives a start. If she be then asked what is the 
season of this abrupt movement she invariably replies that she bas 
just had her jé. The fact is, that besides the state of habitual 
giddiness which I endeavoured to depict a moment ago, she is 
subject to paroxysmal exacerbations of the vertigo which constitute 
a kind offits. These appear to be, especially, characterised by 
the sensation of a sudden #ranslalion movement, not of the sur- 
rounding objects, but of the patient herself—an altogether sxé- 

jeclive sensation, the only exterior sign of which is the starting. 
Still, consciousness is not at all lost, and the patient, on emerging 
from her fit, ean give an account of all she experienced. Sometimes, 
and most frequently, it seems to her that she makes a summersault 
forward ; at other times the summersault is made backward. Lastly, 
and most rarely, she experiences a sensation as if her body were 
rapidly spinning around on its vertical axis—the rotation always 
taking place from left to right. Whichever may ooccur, this species 
of motor hallucination is always followed by keen anxiety, facil 
pallor, and cold sweats. Finally, nausea and also sometimes 
vomitings terminate the cnisis ; after which the state of giddines 
re-descends, s0 to speak, to its normal standard. 

In addition to the phenomena which have just been mentienod 
‘here is yet another, gentlemen, which deserves to be noticed in a 
“special way, because, in relation to this subject, it is I think, of 
-capital importance, especially from a diagnostic peint of view. Î 
allude to a whistling sound which occupies both ears of our patient, 
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but is predominant in the left. This w4isf/ing exists almost con- 
stantly to a certain degree, but becomes exasperated at times and 
then occasionally acquires an extreme shrillness. In fact, the 
patient sometimes confounds it with the sbriek of the steam-whistle 
sounded in the railway station adjacent to the hospital; she has had 
to inquire of her neighbours to make certain of the fact. This 
€xacerbation of the habitual whistling, gentlemen (and this point 
deserves to be remarked), always heralds the near arrival of the fit 
of giddiness. When it acquires this shrill character, the ‘“sum- 
mersaults ”” are imminent. 

The constant appearance of the symptoms, under the circumstances 
just indicated, naturally directed our attention to the ear, and this is 
what we found on examination : 1°. From time to time, for a long 
period, there comes an outflow of pus, mixed with blood, from both 
cars, but especially from the left ; 2°, on the right, the membrana 
tympani is thickened, covered with greenish deposits ; on the left, it 
has disappeared, and is replaced by fungoid growths. On this 
side, there is considerable loss of hesring power. These several 
lesions bave been duly verified by a physician more particularly 
versed in the study of diseases of the ear, who has obligingly given 
us his assistance. 

Under the extraordinarily marked form which it assumes in the 
tase of our patient, this symptomatic group, which is commonly 
known by the name of Ménière’s disease, is undoubtedly difficult of 
recoguition ; but this is not the case if, by a study of its antece- 
dents, you refer back for some years, namely, to an epoch when the 
Crises, dissociated, as it were, made their appearance with characters 
which recall the classic description in its principal features. 

Ït is not much more than six years ago, in fact, since the state 
of giddiness was established in a permanent manner, here, so as to 
render it impossible for the patient to walk or even to stand, and 
acoessitating confinement to bed. Before this epoch, the fits were 
long distinct, separated by more or less lengthy intervals, during 
which everything seemed to fall into good order. This is what we 
learn from the details of the observation which M. Debove has 
toted with the greatest care. 

The first symptoms must be dated from about the age of seven- 
teen, and G-— is now fifty-one. At first, the left ear suffered, the 
afection being chiefly marked by shooting pains which, oftentimes 
disturbed her sleep; the runnings of pus mixed with blood have 
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been frequent from this epoch. For a long time the patient was 
placed under the care of Ménière. The fits of giddinese, at first 
rare and of little intensity, have become gradually more marked 
and closer ; but, from the very beginning, they appear to have pre- 
sented, though in an abridged form it is true, all the more marked 
characteristics which distinguish them to-day. Thus, the patient 
remembers quite well that, between the ages of twenty-five and 
thirty-eight, she often experienced, whilst sitting, very mtense 
buzzing in the ear, and immediately the chair seemed to break 
down under her. She gave a cry, rose up quickly, and all was 
over. ÂAfterwards, about the age of thirty-eight, the premonitory 
buzzing gave place to shrill whistling, and, at the same time, nausea 
and vomiting began to form an integral part of the fits. The 
latter often supervened in the street ; Gir— then habitually experi- 
enced the sensation of /a{/ing forward, and, in order not to fall, was 
obliged to lean against the wall. 

They frequently came on at home, during work hours, and Gir— 
in the course of the years preceding her admission into this 
hospital, had adopted the singular custom of placing herself, 
during the time she spent at home, in such a position as that her 
head was slightly thrown back, whilst her legs were somewhat 
raised. Thanks to this position, which is still habitual to her, the 

“vertigo, she declares, was less frequent and less distressing. 

Towards the age of forty-five, the fits had approximated to such 
an extent as to become subintrant, so to speak ; shortly afterwards, 
the patient was admitted to the Salpêtrière, where she has remain 
for six years, under our eyes, in the lamentable state in which yon 
see her to-day. 

In order not to overload the clinical picture, which is already a 
complicated one, I have purposely neglected to mention certain 
nervous accidents which G— has experienced during a considerable 
portion of ber life, and traces of which she bears to-day ; I refer to 
fits of convulsive hysteria which have often intermingled with fits 
of vertigo ab aure læsé, without, however, ever becoming con- 
founded with them. At present, the convulsive fits have dis- 
appeared, and the hysteria, for many years, has only been repre- 
sented by an incomplete hemianæsthesia and ovaralgia, of the left 
side. 
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IT. 


Very important works have been published concerning the 
symptomatology of the vertigo ab aure læsä. As examples, I will 
mention the communication made to the Académie de Médecine, 
June 8, 1861, by Ménière, who, as you are aware, was undouhtedly 
the first in the field : then the description, traced with a master- 
hand, by Trousseau in different places in his ‘ Clinique Médicale de 
l'Hôtel Dieu (t. ü, p. 28, t. iü, p. 11). I would also cite a very 
important memoir by Dr. Knapp (of New York), where most of the 
elements noted in reference to this subject, up to the present, have 
been collected (Knapp and Moos, ‘ Archives of Ophthalmology and 
Otology,” t. i, No. 1, New York, 1870); lastly, an excellent article 
published by M. Duplay in the ‘ Archives de Médecine.” 

Nevertheless, I believe I may assert that, in spite of these works, 
a knowledge of the pathological condition in question has not yet 
entered, as it ought, into every-day practice. Although cases of 
Ménière’s disease are not rare, far otherwise, at least in civil prac- 
tice, they are nearly always misconstrued, connected as they are 
with more common disorders, as, amongst others, with apoplecti- 

form cerebral congestion, or apoplectic stroke, epileptic pefif mal, 
Or, again, and chiefiy with gastric vertigo. I have, for my own part, 
often witnessed mistakes of this kind; as an example, Ï will men- 
tion the case of a patient, whom I have attended, and who, having 
fallen on the Place de la Bourse, owing to a fit of labyrinthic ver- 
tigo, had been treated by bloodletting. The real character of the 
disease was not recognised until very late, at a time when the fits, 
which were of great intensity, had been already very frequently re- 
produced. Complete, absolute deafness of both ears put an end to 
allthe symptoms. I might also cite the case of a young American lady 
who had, for many years, been considered as epileptic, and conse- 
quently treated, without indeed the least improvement, by large doses 
‘fbromideof potassium, Itwould be easy for me to multiplyexamples. 
The error in some cases is, to a certain point, justified by the 
difficulties, often very serious ones, which may stand in the way of 
the diagnosis. I think, however, that, as a rule, the labyrinthic 
Vertigo presents itself with a sufficiently characteristic aspect to 
allow of its identity being determined without over-much diffculty. 
féquest your permission to note the principal characters, for if 
Lshould succeed in graving them on your mind, they would enable 
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you, Ï am convinced, nearly always to steer clear of the rocks which 
I have just described. 

In the first place, Î would point out the close relation which exists 
between the sudden development of noises in the ear, or the abrupt 
<xasperation of these noises, and the invasion of the sensations of 
giddiness. In reality, one of the specific features of Ménière’s d=- 
<ase is that it is, of necessity, heralded and accompanied by the 
noises in question. Undoubtedly, tinkling, buszing, and whistlng 
noïses in the ear constitute a somewhat commonplace phenomenen, 
which frequentiy accompanies different kinds of vertigo other than 
that connected with Ménière’s disease, bat in the latter affection it 
acquires, at the moment of the fit, an intenaity and prominemo 
which are certainly not elsewhere observable. According to the 
statements of the patients it is ‘the shrill soand of a locomotre 
whistle,” or a rattle, like “the violent shaking of a sack of nas,” 
or, again, “the crackle of fireworks, or a fusillade” ‘This noix 
occupies one of the ears, either excluavely or especially. It ceases 
with the fit of giddiness in recent or slight cases ; but sooner or 
later, if the case is grave, it becomes persistent, in the intervals, 
the form of a buzzing or a tinkling, more or less disagroeable ; the 
affected ear, besides, does not fail to soon present a more or les 
inarked and. permanent deafness. 

When the attention of the physician has been once aroused D} 
these phenomena, an examination of the auditory apparatus always 
enables him to recognise the existence of local symptoms, denoting 
either idiopathic labyrinthic otitis, or sclerematous median otitis, 
with anchylosis of the ossicula, propagated to the vestibule and 
labyrinth, or again, a simple catarrh of the ear, as shown in an 
observation published by Mr. Green (‘Boston Med. and Surg. 
Journal, 21st Jan., 1869) and quoted by Mr. Knapp. Thereis 
reason besides to believe, from the general aspect of the facts, 
that any pressure exercised upon the tympanum and carried on to 
the labyrinth by the chain of ossicula, suffices to determine the 
symptoms of Ménière’s vertigo. 

With respeot to the vertigo, considered in itself, it elso offers 
some special characters. Most frequently, if I am to judge from 
ten or a dozen of my own cases, it is the sensation of a translation 
movement of the whole body, from behind forward, or from before 
backward, so as to simulate, according to the case, a fall forward or 
backward ; or again, when a feeling of rotation round a transverse 





MOTOR HALLUCINATIONS. NAUSEA. 267 


axis is added, it is a genuine summersault, as if from a spring-board. 
Occasionally, on the contrary, the rotation of the body seems to take 
place round a vertical axis, sometimes from left to right, sometimes 
from right to left. ‘There are patients who, in their different fits, 
imagine that they experience sometimes one, sometimes another of 
these different modes of rotation. All this, remark it well, refers, 
generally, to pursly subjective movements, genuine hallucinations, 
which are only betrayed externally by a start, a movement of 
surprise, occasionally by the patient’s catching at adjacent objects 
or sitting down, for fear of falltag. But it may happen that a fall 
actually takes plave, and that the patient may be thrown violently 
down, in a divection corresponding with the vertigo sensation. In 
eonaechion with this, Î may mention the case of a lady who, in her 
bis, alwaye felt herself precipitated head foremost and who, in fact, 
in one of them, did fall heavily on her face, breaking the bones of 
her nose, ZX am aware that the feeling of rotation or translation 
may be observed in the most different kinds of vertigo, bat I 
believe I can aflirm that you never find it there either so marked, 
©r s0 constant, as it is in Ménière’s vertigo. 

H is rmportant to remark that, during the crisis, whatever may 
Ve its intensity, the patient absolutely preserves perfect conscious- 
aess of his actions, and that, once the first effects of the seizure 
have been dissipated, he is immediately in a position to render, 
without hesitation, an account of all that he has felt. 

As accessory phenomena, I would point out the following :— 
Nausea and vomiting, almost constantly, mark the end of the 
crisis ; whilet it lasts, the face is pale, the skin cold and covered with 
#eat in such a way as to reproduce the semblance of syncope rather 
than that of an apoplectic stroke. A more or less acute cephalalgia 
may exist for tke moment. There is never any difficulty of utter- 
ance, nor muscular spasms in face or limbs ; never in the extremities 
æy formication nor numbness, nor sensations like an aura, never any 
temporary pareses nor paralyses. 

At the outset, that is to say when Ménière’s disease is yet but 
beginning, the vertigo appears under the form of distinct crises, 
of short duration, separated by intervals of absolute calm, during 
which the symptoms of the local disease, on which they depend, 
alone persist. But, in the natural course of things, as the affec- 
&on progresses, the crises tend to draw closer, to become con- 
unded, so as to finally constitute, as it were, a permanent 
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vertiginous state, in the midst of which more or less frequent 
paroxysms appear, and reproduce all the phenomena of the old 
crises. The patient whom I have introduced to you offers a very 
marked example of those subintrant crises, which it is in some sort 
customary to see, Î repeat, in patients who have been for years 
suffering from the grave forms of Ménière’s disease. 

You readily understand, gentlemen, the use which may be made 
of all the elements which have been here put together for the 
elucidation of the diagnosis. 

I reserve the privilege of telling you, on another occasion, 
wbat is most surely known relative to the pathological anatomy 
and to the {#eory of the disease. With respect to the latter, the 
experiments of Flourens, MM. Brown-Séquard, Vulpian, Czermak, 
‘Gall, and Loewenberg, which consist in reproducing different lesions 
of the semicircular canals in animals, have furnished important 
data, as we are aware. To-day, I shall terminate by some obser- 
vations relative to prognosis and therapeusis. 

It is very remarkable to find that, as a rule, the grave lesions of 
the nervous centres which are so frequently the consequence of 
different diseases of the ear do not usually intervene in Ménière’s 
disease, even when the latter has reached its highest degree of 
intensity. This is how matters most usually proceed in the most 
marked cases : deafness progressively augments and, at a given 
moment, it becomes complete, absolute. 

The vertiginous symptoms and the whistling sounds proceed, ss 
it were, abreast, in this sense, namely, that they gradually diminish 
and finally disappear. Ît has been s0, for instance, in the patient 
of whom I spoke above, as having fallen in one of his fits in the 
Place de la Bourse. Subject to whistlings, and to vertigos, since 
1863, he is now completely freed from them. But, on the other 
hand, he has become deaf, so deaf that although he lives near the 
Champ de Mars, he heard absolutely nothing at the time of the 
explosion of the powder-magazine in the Avenue Rapp (1871). Î 
have often asked myself if it would not be proper to endeavour to 
hasten this consummation, by some intervention, at least in the graver 
cases; for instance, when the patients are reduced to the lamentable 
state in which you have seen the patient G— ; this is a vie” 
which I submit for your consideration. 

However this may be, I should not hide from you that the 
vertigo of Ménière very often resists the best directed treatment. 
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I have, however, several times seen the vertigo, when connected with 
catarrh of the cavity of the tympanum, improve and even disappear 
under the influence of the ordinary treatment of the latter affection ; 
this is the place to remind you of the very interesting case noted 
by M. Hillairet, in which the vertigo ceased completely after the 
opening of an abscess in the middle ear. 

The application of energetic counter-irritation ought not to be 
neglected in severe cases. Ï will mention, in connection with this, 
the following fact, which I have recently witnessed. One of our 
provincial brethren, now aged 44, experienced, six years ago, for 
the first time, a sense of heaviness in the head and buzzing in the 
ears, coming on in fits Some months later, whilst driving alone 
in the country, he suddenly felt intolerable whistling in his left ear, 
and at the same moment his head became heavy, and seemed to drag 
him forward. He was obliged to get down from his carriage, and 
to lie down, at full length, upon the roadside. Nausea, followed 
by vomiting of glairy matter mixed with bile, terminated the crisis. 
Fits of the same kind frequently recurred since that period, and, 
at the same time, the hearing power of the affected ear diminished. 
Nothing was discovered on examination, except a certain degree of 
thickening of the membrana tympani. All the remedies applied 
having failed, I proposed, for want of something better, the applica- 
tion of the actual cautery, in points, upon the left mastoid region. 
The applications were repeated three or four times. After this 
treatment all the symptoms becane very distinctly milder.1 


GaxTLemen, I thought it would be interesting to inaugurate the 
conferences of this year by showing you, at the Salpêtrière—that 
is, in an institution largely devoted to reputedly incurable chronic 
Cases—two examples of cure, or, at all events, of amendment equi- 
valent or nearly equivalent to recovery. The term incurable diseases 
cannot, of course, be taken in an unqualified sense; for if it applies 
to cases which really are beyond remedy, it also applies to those for 
which the remedy has not yet been, but for which it yet may he 
found, 

‘ This lecture was delivered in January, 1874, and first published in ‘ Pro- 
grès Medical,” Nos. 4 and 8, 1874. 

? Lecture delivered in November, 1875, and published in ‘ Progrès Medical, 
No. 50, 1875. 
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The cases which are about to be introduced to your notice form 
two very distinct groups; in one, the recovery or improvement 
took place spontaneously without the intervention of the medical art ; 
in the other, it has been intended, sought for, premeditated. I 
shall particularly dwell upon a case which belongs to the latter group. 

This, gentlemen, is the case of a patient whom I showed you, for 
the first time, two years ago, and whom I again showed you hst 
year. I will not discuss at any length the clinical history of the 
case; you can read it in the ‘ Progrès Médical’! which contains all 
the details. It has, besides, been republished in most of the French 
and foreign medical journals. I shall confine myself to stating the 
most selient feature of this history, in order, chiefly, to enable you 
to thoroughly realise what the condition of affairs was when thers- 
peutic treatment began. 

ft is, in my opinion, a very fine example of Ménière’s disease, 
or, better still, of Méniôre’s vertigo ; for the syndromus to which 
these denominations relate do not exclusively answer to one morbid 
state only; it may show itself common to very different diseases of 
the ear. 

The position of affairs at this epoch, that is, in last May, 
was absolutely the same as in 1974, that is to say, that G— was, 
far several years, literally confined to bed under the inffuence of 3 
vertiginous state, permanently established, so to speak, and wss 
thereby rendered nearly incapable of spontaneously executing move- 
ments of any extent. The slightest shake of the bed also exaspe- 
rated it, to a high degree, and doubtless many of you remember the 
scared and anxious look of the patient’s face, the rending shrieks 
which she uttered, when she was carried on a litter into the lecture 
ball. 

In addition to this vertiginous sbate, which was, in some sort, 
habitual, and which is aecompanied by an incessant rustling hear 
in the ear, G— was subject to the occurrence of great vertiginos 
crises, from time to time. IL dwelt much, on a former occasion, on 
the description of these crises, because I believe they constitute the 
fandamental symptomatic fact, in Ménière’s disease, whist the 
habitual vertiginous state may, in some sort, be considered as 3 
complication, an epiphenomenon which only shows itself in excey- 
tional cases. 

The fits in question are, as you recollect, always heralded sd 

À 1874, Nos. 4 and 5. M. Charcot here refers to the preceding lecture. 
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immediately preceded by the sensation of a shrill piercing sound, 
which sapervenes suddenly and unexpectedly, and which, in the case 
of G— in particular—as well as in many other patients af the 
same kind—simulates, it seems, the strident sound of a railway 
whistle so closely as that it might be mistaken for it. L have been 
led to consider this abrupt whistle as one of the constant necessary 
elements, and, consequently, as a characteristic of vertigo ab aure 
lesd. Quite recently, Dr. Lussana, in a series of interesting articles 
published in the ‘Gagetta Medica Italiana Lombardia” (1875, 
t. xaxv, ser. vH, t. ii, No. 43, ed seq.), has confirmed this point, 
which is of interest, both to clinical art and to pathologieal 
physiology. 

Às to the vertigo itself, it shows itself, in G-—-, conformable to 
the classic type; after the whistle a feeling of abrupt translation 
movement, in consequence of which the patient imagines herself flung 
forward or backward, as if by the impulse of some external force. 
Lateral impulses are much rarer in her case. Then we note absence 
of loss of consciousness, and presence of nausea and sometimes 
vomiting at the end of the fit. 

I would remind you, as we pass, that this sort of motor halluci- 
nation is not always Platonic, if you will excuse the word; I have 
quoted several cases where the patients actually impelled by the 
vertigo fell heavily on the face ; one of them broke the nasal bones ; 
another, of whom E shall soon speak, broke several teeth. 

Ï will conclude by remarking that, in the case of G—, the dis- 
ease is of very old standing, the first symptoms dating back over 
ten years; that there exists in the left side a lesion of the drum 
with thickening of the membrana tympani, and an habitual runuing 
of pus mingled with blood. 

Now, that you have present to the mind the former symptom. 
picture, E shall enter into some details to show you under what 
circumstances the improvement was effected which has enabled G— 
to stand upright, as you perceive, and to walk without assistance ; 
to spend the day tranquilly seated in an arm-chair and to endure, 
without much emotion, all the shaking and shocks to which 
Curiosity may subject her. 

At the time of my conference on the vertigo of Méuière, de- 
delivered in 1874, L stated some therapeutic considerations. 
Amonget others, IL noticed that vertigo, & aure læsä, even when 
most inveterate, recovered sometimes spontaneously, when the 
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patient became completely and irreparably deaf, and ceased to hear 
the whistling. 1 also asked myself if it might not be possible to 
purposely obtain this often desirable result by surgical interven- 
tion. I also recommended the employment of cautery in points 
over the mastoid processes. The method which I did employ in 
the case to which I invite your attention, is both much simpler 
and much less radical. 

The idea occurred to me that, by means of sulphate of quinine, 
which as every one knows, determines, amongst other phenomens, 
more or less marked rustling and buzzing in the ear, we might 
perhaps succeed in producing lasting modifications in the action of 
‘ the auditory nerve, by sufficiently prolonging the employment of 
large doses. The result, as you will see, has justified these antici- 
pations. 

Giraud has taken sulphate of quinine, in doses of from 0'50 
.centigrammes to 1 gramme daily, in a regular manner—excepting 
several interruptions of some days, rendered necessary by gastric 
pains—during the whole of the months of May, June, and the frs 
twenty days of July. 

Towards the beginning of June, that is to say, about four weeks 
after the commencement, it was remarked that for some days the 
patient might be shaken in her bed, and transferred from one bed 
to another without giving utterance to any cry of distress, as had 
been once constantly the case under such circumstances. 

When interrogated, she informed us that the shrill whistling had, 
towards the same epoch, first diminished in intensity and the 
completely ceased, simultaneously with the great vertiginous crises. 
The permanent buzzing had been replaced by a rustling, quite 
different in character, which seems to be connected with the achon 
of the quinine. Encouraged by these first results, I requested G— 
to rise, and to try to stand and walk. She, at first, refused ener- 
getically, dreading the return of the vertigo, and also judging the 
attempt impracticable, to say no more. Ï insisted ; finally, sbe 
<onsented and, one fine day, aided by two assistants she sucoeeded 
in making, not without great effort, two or three steps, rendered 
very difficult owing, it appears to excessive sensitiveness of the 
soles of the feet rather than to any vertiginous state. IL required 
the experiment to be repeated every day. Rapid progress ms 
made, for, about the 2oth June (when the sulphate of quinine ws 
suspended) G— had already been able several times, with sufia- 
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<ntly firm gait and no other help than her stick, to walk around 
the inner boundary of this vast hospital. The disease, sine that 
period has made no aggressive return, and you may judge by your- 
selves that the attitude of the body and the gait do not much 
diverge from those of a person in good health. I would add that 
she is neither more nor less deaf than before. Hence, as you see, 
the sulphate of quinine has not operated here by determining com- 
plete paralysis of the auditory nerve. 

The case to which I have just called your attention is not unique 
of its kind ; I could mention others where the happy influence of 
the prolonged use of sulphate of quinine has been reported. I 
shall confine myself to one of them, because the result obtained 
was verified by several of my professional brethren. 

I was called, in June, 1875, to give my advice concerning 
the state of a lady, aged about 30, who, for the past eighteen 
months, had become subject to epileptiform crises, it was said, or 
at all events to hystero-epileptiform fits. The bromide of potas- 
sium had completely failed. 

At the consultation, it was thoroughly established that neither 
-syphilis, nor hysteria, nor any traumatic cause whatever played a 
part in her antecedents. The patien{, a very intelligent lady, at my 
request, willingly entered into the most minute details concerning 
the character of her fits. I learned from her that, during these 
attacks, she was greatly disturbed, greatly agitated, undoubtedly, 
but had never lost consciousness. ‘The onset had always been 
abrupt and unexpected. The sensation of falling forward came on 
suddenly and, in point of fact, she had been actually flung forward 
several times, with her face to the ground, and, once, two of her 
teeth were broken. Hence, we had here a vertigo of translation, 
with abrupt onset, antero-posterior falling, no loss of consciousness, 
and therefore, some of the most marked characters of the vertigo 
0f Ménière. In order to complete the resemblance I will add that, 
in the case of Madame X—, the fit often concluded by nauseas, or 
even by vomiting. 

These preliminary data once obtained, I summarily explored the 
state of the auditory acuteness, by the help of a watch, and I found 
that the hearing was very manifestly weakened on the left side. 
Then, I asked a final question. The reply to this should, in my 

opinion, decide the matter. I enquired whether it did not some. 
times happen that a shrill sound more or less analogous to that of a 
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whistle was heard in the ears. The husband, who was present a 
the consultation, now spoke, quickly replying that Madame X-, 
in fact, was often surprised to hear the whistle of locomotives from 
a neighbouring railway station at unusual hours, whilst nothing 
of the kind had, in reality, occurred. The connexion between the 
abrupt development of whistling sounds and the invasion of the 
vertiginous fits was, after this, readily established. 

I believed I could announce that we had here neither epileps, 
nor hystero-epilepsy, but Ménière’s vertigo. I gave hopes that, by 
the assistance of an appropriate treatment, the fits might be made 
milder, and perhaps suppressed. Sulphate of quinine was pre- 
scribed in doses of 60 centigrammes, and the employment of tlis 
dose was to be continued for two months. Shortly after the com- 
mencement of the treatment; the whistling, and, simultaneoualy, the 
vertiginous fits ceased to be experienced. They have not made 
their appearance since.! 


1 I could, to-day, quote a good number of other examples where the ver- 
tiginous phenomena, in question, have been very remarkably amended or ere 
completely cured by the influence of the pro/onged use of sulphate of quinie. 
Dr. Weir Mitchell related several facts of this kind, at the last congress ai 
New York. 


LECTURE XIX. 


ON POST-HEMIPLEGIC HEMICHOREA. 


SUMMARY.— Post-hemiplegic hemichorea. Clinical facts. Disorders 
of general and special sensibility. Motor disorders: their 
resemblance lo choreic movements. Trepidation of hemiplegie 
patients. Instability of members, affected by post-hemiplegic 
hkemichorea. Characters of muscular disorders in rest and mn 
motion. 

Organic lesions. Foci of intra-encephalic hæmorrhage and 
ramollissement ;—parhal atrophy of the brain. 

Harity of post-hemiplegic hemichorea. Relation belween 
hemichorea and hemianæsthesia. Seat of lesions to which 
these symptoms belong ; posterior extremity of the optic thalami ; 
posterior portion of the caudate nucleus ; posterior portion of 
the corona radiata. 

Præ-hemplegic hemichorea. 


GENTLEMEN,—T will, this morning, ask your most particular 
attention to a group of phenomena which I propose to designate 
by the name of post-hemiplegic hemichorea. This denomination I 
borrow from Dr. S. Weir Mitchel, of Philadelphia, who has made 
use of it in a recent work.! Those amongst you who have followed 
my lectures, during the last few years, will easily recognise this 
morbid state, interesting examples of which I have, on different 
occasions, exhibited to them.? 

According to the line of conduct, which I traced for myself, 
in resuming these clinical lectures—which I would in some sort 
compare to the “ object-lessons,” so widely adopted in American 

1 Post-paralytic Chorea,” in the ‘American Journal of the Medical Sciences,” 
Oct., 1874, 342. 

7? Léçons cliniques sur les maladies du Système Nerveux,” t. I, 1872-73, 
P. 270. 
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schools—T shall do my best to form a clear and full picture of 
post-hemiplegic hemichorea out of the history of the three patients 
whom I am about to question, in your presence. 

The first patient, R— Marie, is fifty-one years of age. In her 
antecedents which, on the whole, possess but a mediocre interest, I 
will only notice the following points : the patient had typhoid fever at 
18, and at 30, she had intermittent fever which lasted six months. 

At 41, B— got an apoplectic attack, with loss of consciousness, 
and accompanied, it appears, with vomiting. Having regained her 
senses, she presented a hemiplegia with complete flaccidness of the 
right side. During the six months that followed the patient had, 
as she declares, an exact notion of objects. She remembered their 
names—consequently she had no verbal amnesia—but she was in- 
capable of pronouncing them, owing to a difficulty in the articulation 
of words. I will add, moreover, that during this same period, there 
was momentarily, if we are to accept her statement, a certain degree 
ef contracture in the muscles of the right hand. 

However this may be, at the end of these six months, R— was able 
to walk more or less well. But, whilst she little by little and pro- 
gressively recovered motion in the right lower limb, the movements 
of the corresponding upper extremity, although they had become 
possible and even extensively so, were soon embarrased by a trem- 
bling of a special kind, choreic in character :—it is on this trembling 
that I am about particularly to insist. 

Matters continued in the same way since that period, that is to say, 
for about ten years, and, especially, during the five years which have 
just elapsed, and during which R— has not ceased to be under our 
observation at the Salpêtrière. 

We have to consider, in its present condition, the state of the 
right side of the body, first as regards the sensibility, then with 
respect to the motor functions. I show you, in the first place, the 
patient reposing on her couch, in order to facilitate our investiga- 
tions ; but I will, in a few minutes, show her to you in the vertical 
position, and whilst walking. 

a. There exists in R—”s case a general #emianæsthesia of the 
right side of the body. In other terms, sensibility is, on this side, 
gravely altered in the face, trunk, and members. Thus far with 
respect to general sensibility. This is not all; Aearing, faste, and 
the true cephalic senses : sell and vision are dulled on the same 
side. From this point of view we shall find in this patient, as you 
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have gnessed, an exact reproduction of the characters of hysterical 
hemianæsthesia which are so well known to you. 

Thus: 1°. Âs regards vision, there is, in the right eye, a modifica- 
tion, though a slight one; visual acuity is here simply diminished. 
2°. With respect to smell, the alteration is more marked; the 
patient is absolutely unable to perceive, with the right nostril, the 
odour of ether. 3°. The change is still more distinct where the 
hearing is concerned: the patient who hears very distinctly the 
ticking of a watch with the left ear only perceives it in a very con- 
fased manner with the right. This diminution of hearing power 
was noted from the commencement of the observation, for R— com- 
plained of it, herself, at the outset, without having had her attention 
called to this point. 4°. The loss of taste will be placed beyond 
question by the test with colocynth which we are going to apply. 
You see that she does not perceive its bitterness on the right, 
vhilst she denounces it the moment the substance touches the left 
side of the lingual mucous membrane. 

You have just verified, by yourselves, gentlemen, the exactness 
of our assertion s0 far as the special senses are concerned ; you will 
be convinced, in an instant, that the examination will not be less 
conclusive when it bears on the question of general sensibility : the 
latter is, Î repeat, manifestly diminished over an entire half of the 
body. The contact of a cold substance is much more keenly felt 
on the left than on the right. Tickling, introduction of a foreign 
body into the right nostril, scarcely produces any reaction. Lastly, 
over all this side of the body : face, trunk, and limbs, an analgesia 
of the most marked character exists, since you can plunge, deeply 
and rudely, a large pin into these parts without the patient showing 
the slightest sign of suffering. 

This, gentlemen, as Î reminded you a few months ago, is an 
union of symptoms which we have often occasion to observe in 
hysteria, and more especially in ovarian hysteria. 

Bat, in the case of R—, hysteria is, however, not in any way at 
work, an additional proof, if need were, that in diseases of the 
nervous system, as in all others, no phenomenon, taken singly, can 
be truly characteristic. It is the mode of grouping of the phe. 
nomena, their mode of evolution, concatenation, the whole array of 
circumstances which chiefly serve, here as elsewhere, to establish 
nosographic distinctions. 

8. I now approach the second point, to wit: the study of the 
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motor disorders which this woman presents. These disorders are 
very peculiar. If they be deficient in the face, in this instance, 
they are, on the contrary, very evident in the upper and lower 
extremities of the right side. These, as I can show you at one, 
present neither atrophy nor contracture, nor any deformity what- 
ever. We will now examine them successively, when at rest, and 
when in motion. 

In intentional movements of the upper limb a choreiform agitation 
is manifested which is altogether comparable to that which I have, 
on a former occasion, described in connection with disseminated 
sclerosis. So long as R— is quiet, at rest, there is a#mosé no 
motor disorder in the limb ; on the other hand, in the act of lifting 
a glass of water to the lips, the arm is immediately seized with very 
extensive rhythmical movement, so that, if she were not watched, 
the water would be violently dashed about in all directions. We 
shall see, in one moment, when she is walking, analogous pheno- 
mena exhibited in connection with the right lower limbs. 

This motor-disorder not only resembles the trembling of dis- 
seminated sclerosis, as I have just said, but it also, in some respects, 
resembles a phenomenon which is ordinarily observed in common 
cases of hemiplegia; I allude to the tremulation which rarely fails to 
appear when the lateral columns of the cord are affected with sclerosis 
to a certain degree, provided always that, contracture being little 
marked, the voluntary movements are still possible to a certain 
extent. These post-hemiplegic choreiform movements diverge, on 
the other hand, from the incoôrdination of ataxic patients, were it 
only because of the fact that vision exerts no influence over them. 

But, there is a character which fundamentally divides these cho- 
reiform movements from the trembling of disseminated sclerosis; 
the tremulation of hemiplegic patients, and the motor incoürdins- 
tion of ataxia ; and which, on the other hand, brings them close to 
chorea; this is the existence of an instability of the affected members 
at a time when the patient does not #3/7 any movement. The 
limbs, even in this case—it is very important to remark—are 
stirred by small involuntary movements analogous to those which, 
in the same circumstances, are seen in ordinary cholera. These 
movements, as you may observe, are very manifest in the lower 
extremity. You see in fact, the patella, as it were, incessantiy 
raised, and that in a rhythmical manner, by the sudden and 
involuntary contractions of the anterior muscles of the thigh; you 
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see, at the same time, the foot, in spite of the patients will, 
twisted by turns into adduction and abduction, and then flexed and 
extended. 

The hand, as is also seen, cannot remain at rest, by the patients 
side ; itis constantly shaken by sudden and unexpected jerks, whilst, 
at the same time, the fingers are stretched or flexed, without cause. 

L will add that, in cases absolutely comparable to the preceding, 
but still more marked, these involuntary and very extensive move- 
ments constitute a perpetual agitation which, in fact, causes this 
state, so far as the character of its motor disorders is concerned, 
to differ in no essential features from chorea properly so called. 

Hence, it is to the term céorea that we shall have recourse in 
order to designate the phenomenon in question. Of course wa 
wish to indicate a simple resemblance, and by no means a real 
nosographic assimilation with common chorea (chorea minor) ; 
undoubtedly the habitual coexistence of hemianæsthesia, long since 
noticed in ordinary chorea, according to the observations of my 
former colleague, Moynier, is also a trait which the latter possesses 
in common with the disease which occupies us; but, on the other 
hand, distinguishing characters abound. It will be enough for me 
to point out, as regards cases of post-paralylic hemichorea, the 
exact and definite limitation of the motor disorders to one side of the 
body only: next, the pre-existence of a long established hemiplegia 
with flaccidness of the muscles at first, then marked by a certain 
degree of contracture, finally the sudden and truly apoplectic onset 
of the phenomena. These, you see, are phenomena which do not 
belong to the common St. Vitus’s dance. 

In short, the affection from the beginning, showed itself in R—s 
case, under the form of cerebral apoplexy followed by abrupt for. 
mation of a focus of intra-encephalic ramollissement or hæmor- 
rhage. And in reality, gentlemen, it is, beyond a doubt, to one or 
other of these organic lesions that we must refer the phenomena 

which [ have pointed out in our patient’s case. 

The choreiform movements, of which I have striven to make you 
acquainted with the principal characters, present themselves under 
a new aspect, when the patient endeavours, with the help of a stick 
which she holds in her left hand, to stand upright and motionless, 
0? proceeds to walk. ‘Then the whole body, as you see, is shaken 
with jerks which result from the fact that successive movements of 
sudden flexion and extension take place, involuntarily, in the knee, 
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and in the asxie-joint on the neït side Yon wiil remark thai, °5 
tre covtrarg, the upper limb of tke same side remains nearir 
motionls«s. But that happens «amply becanse of a subterfuse; 
the band is, in fact, held closely applied along the sde of the bodr, 
or else thrust into a pocket ; without which, it would, like the lower 
extremity, be constantiy m motion. 

Post-hemiplegic hemichorea does not exhibit itself connected 
only with the existence of foci1 of intra-encephahic bæmorrhage, 
and ramollissement, such as we commonly see in the adult. It 
may also supervene, owing to those lesions, still rather imperfectly 
known, at least in the first phases of their development, which, in 
young children, determime what is termed partial atropky of ke 
brain (Cotard, ‘Thèse de Paris, 1868). The usual consequence 
of these alterations, as Bouchet and Cazauveilh have long since 
shown, is an incurable hemiplegia, most frequently with contrac- 
ture (spasmodic hemiplegia of Heine). But, in such a case, it may 
vccur, though, indeed, very exceptionally, that the hemiplegia gives 
place, as it were, from the outset to a hemichorea, quite shnilar to 
that which we have just described. When once constituted, this 
bemichorea will persist so long as life lasts. I am in a position to 
place two examples of this kind before your eyes. 

R— is, at present, aged 18. Placed soon, after her birth,n 
the country, she seems to have been subject to convulsions sincæ 
she was two years old ; it is certain that when she was taken home, 
by hér parents, at the age of four and a half years, the upper ant 
lower extremities, on the right side, were paralysed, and that she 
got epileptic fits from time to time. * Her general health was, more- 
over, much affected, and she remained constantly sitting or lying 
down. Thanks to the care lavished on her, she gradually recoverei 
strength, and even at the end of some months became able to walk 
and to make some use of her right arm. From this moment, it 
was remarked that the right hand was agitated by a sort of trem- 
bling, during intentional motion; but the choreiform movement, 
supervening independently of any voluntary act, were, it appears, 
chiefly marked from the time she was seven years of age. They lavé 
not ceased to exist since that period. I shall not enter into details 
respecting them. That would only be to reproduce every point of 
the description given in reference to our first patient. I will onlf 
point out that, contrary to what takes place in the great majorit 
of cnses of post-hemiplegic hemichorea of the adult, hemianæsthesi 
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is here completely deficient.! This very peculiarity, that is to say, 
the absence of anæsthesia in the limbs attacked with chorea, was 
also exhibited in the following case, which also relates, like the 
foregoing one, to hemiplegia of young infants.’ 

Gr—, aged 29, experienced at the age of eight months con- 
valsions qualified as epileptiform, and followed by hemiplegia 
of the left side. Since that time she has not ceased to be subject 
to epileptic fits. The limbs on the right side are, at present, 
somewhat weaker and more slender than those of the other side, 
but they are neïther contractured nor insensible. They appear 
incessantly shaken with choreiform movements, im which the face 
does not seem to participate, and which are exaggerated by the 
performance of intentional acts. 

I return now to the case of Ronc—. The motor disorders, 
which we bave studied in this patient, are far from being a common- 
place phenomenon in the history of intra-encephalic hæmorrhage 
and partial ramollissement of the brain. In fact, in a considerable 
number of cases, relating to these lesions, which I have collected- 
at the Salpétrière during a dozen years, Î have remarked post- 
hemiplegic kemichorea five or six times at most. ÂÀs a rule, when 
hemiplegia supervenes, owing to the formation of an intra-cerebral. 
focus of hæmorrhage or ramollissement, motor paralysis, if the 
case be favorable, gradually lessens and finally disappears com- 
pletely without the appearance of choreiform movements at any 
period ; or else, if the case be grave, the paralysis persists such as 
it was, with or without the accompaniment of permanent contrac- 
ture, sometimes complete, sometimes incomplete. Here, again—E 
speak, of course, of the rule, and I reserve the chapter of anoma- 
lies—the choreic shaking is entirely deficient ; only, if motor inertia 
be incomplete, it may happen, principally when there is a certain 
degree of contracture, that the intentional movements are dis- 
turbed by a kind of érepidation, which we have already discussed, 
and which has nothing in common, I told you, with the convulsive 
shaking seen to be manifested in chorea, even irrespective of the 
performance of voluntary acts. 

What, then, are the apparently very special conditions which, 


1 Permanent hemianæsthesia is, sometimes, produced in consequence of 
partial atrophy of the brain, dating from early childhood : I have recently met. 
with an example of this kind, in the infirmaries of the Salpétrière. 

This patient, and the next mentioned, belong to M. Delasiauve’s wards. 
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in some exceptional cases of cerebral hæmorrhage or ramollisement 
(en foyer), cause the hemiplegia, contrary to the usual rule, to be, 
at a given moment, replaced by hemichorea? I cannot, at present, 
answer this question by a regular solution. Here, however, in 
my opinion, is the direction in which this may be sought for. Ï 
believe that these foci of hæmorrhage or encephalomalacia which 
determine hemichorea assume, in the encephalon, a peculiar, fixed 
position, quite different from the very varied positions occupied by 
the foci which produce common hemiplegia. I base my opinion 
chiefly on this remarkable circumstance, already made prominent, 
namely, that cerebral hemianæsthesia (that is, with participation of 
all the special senses, mcluding vision and smell)—this phenomenon, 
which is so rarely seen connected with common hemiplegia—is, on 
the contrary, a very usual, though indeed not a necessary, accom- 
paniment of posé-hemiplegice hemichorea. Now, it appears to be 
established that this particular form of hemianæsthesia depends on 
lesions localised in certain points, ever the same, of the cerebral hemi- 
spheres, the seat of which seems, to-day, to be well nigh aseertained. 
It is therefore already probable from this, that the nerve elements, 
fibre-fascicles or ganglionic corpuscles, the lesion of, which will 
produce hemichorea, border on those whose destruction determines 
hemianæsthesia. 

Necroscopy, besides, has testified in favour of this hypothesis. 
Three times, I have had occasion to make the autopsy of subjects, in 
whom hemichorea of several years’ standing had followed on hemi- 
plegia, marked by an abrupt, apoplectic onset. In these three 
cases, the hemianæsthesia existed, well marked, as we have seen in 
the case of our patient, Ronc—. In addition, just as in her case, 
but undoubtedly owing to a mere chance coincidence, it is the left 
side which is here affected. However it be, the lesion revealed, où 
autopsy, consisted of ochreous cicatrices, unmistakable vestiges of 
the former existence of hæmorrhagic foci. The cicatrices in ques- 
tion occupied, in the right hemisphere, always the same region, or 
very nearly 50, and here is a note of the parts which they involved : 
these were constantly, that is to say, in all the three cases: 1°. 
The posterior extremity of the optic thalamus. 2°. The most pos- 
terior part of the nucleus caudatus. It is expressly noted that the 
anterior two thirds or three fourths of these grey nuclei had 
remained perfectly sound. 3°. Lastly, the most posterior portion 
of the crus of the corona radiata. 
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In two of the cases only, one of the tuberculi quadrigemini, the 
foremost one on the side corresponding to the ochreous focus, par- 
ticipated in the alteration. | 

What, in this enumeration, are the lesions which determined 
hemichorea ; what, on the other hand, are those to which the hemi- 
anæsthesia is due? The latter, as we have endeavoured to show 
elsewhere, depends on an alteration of the most posterior fascicles 
of the corona radiata. The alteration of the hindermost portion 
of the optic thalamus, that of the tail of the corpus striatum, should 
therefore remain to the credit of the hemichorea, for we cannot 
rely on the non-constant lesion of the tuberculi quadrigemini. 
But, on the other hand, we have often and often seen the cptic 
thalamus and the lenticular nucleus affected in their several parts 
with the most varied lesions, and not the slighest trace of choreic 
movements resulting. So that, according to all appearance, neïther 
should these organs be arraigned in the present instance. I believe 
it more probable, (but this is simply an hypothesis which I submit 
for your consideration and criticism), that on one side, undoubtedly 
in front of the fibres which, in the corona radiata, serve for the transit 
of sensory impressions, there are fascicles of fibres endowed with par- 
ticular motor properties, the alteration of which determines hemi- 
chorea. A delicate anatomo-pathological analysis, guided by clinical 
observation, will perhaps some day succeed in circumscribing 
exactly the adjacent regions corresponding to these two orders of 
fascicles. 

Along with post-hemiplegic hemichorea we may mention a patho- 
logical condition which is, as it were, the converse of this, that is, 
a condition in which the choreiform movements, suddenly developed 
in the limbs of one side of the body, after the apoplectic shock, 
soon give place to more or less complete hemiplegia. Hemianæs- 
thesia usually accompanies this kind of hemichorea, which may be 
termed præ-hemiplegic. Cases of this kind are, no doubt, rather rare ; 
T'have not collected more than three examples. An autopsy was 
made in only one of them. A hæmorrhagic focus was found, about 
the size of a small nut, which distended the posterior half of the 
optic thalamus. The patient had succumbed about three weeks after 
the invasion of the apoplectic symptoms. A complete and absolute 
hemiplegia had replaced the hemichorea, three days after the 
invasion. 

According to what has been stated above it is, evidently, not by 
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disorganising a part of the optic thalamus that the hæmorrhage here 
produced either the hemichorea, or the hemianæsthesia. Here tro 
orders of symptoms ought, apparently, to be both correlated to the 
effects of the compression which had borne upon the internal capsule 
and the foot of the corona radiata, in the immiediate neighbourhood 
of the focus. 

Hemichorea, whether accompanied by hemianæsthesia or not, 
may again be produced, not now suddenly, but in a slow and pro- 
gressive manner, and without being necessarily either followed 
or preceded by hemiplegia, in consequence of the development of 
certain neoplasias in the substance of the hemisphere. Cases of 
this kind are rather frequently met with ; and I quoted, on a former 
occasion, several remarkable examples. It is as probable as can be 
that the morbid products which determine such effects depend on s 
localisation analogous to that which we endeavoured just nov t 
determine in connection with hæmorrhagic foci; but we do not jet 
possess any positive data, with respect to them. This will besn 
interesting subject for future research. The patient, whom I am 
now about to introduce to your notice, evidently belongs to the 
category of cases which I have just pointed ont. 

She is about 60 years of age. She has been suffering for some 
fifteen years with wandering pains, occupying the whole extent of 
the right upper limb. From 1869, she became subject to epilept- 
form crises, rather imperfectly defined, and towards the same 
period this same upper extremity was seized with choreiforn 
trembling. The tremor in question is, as it were, permanent; it 
becomes manifestly exaggerated in purposed movements, but it 
subsists irrespective of any voluntary act. It is, besides, brougit 
much closer, by the general aspect of its characters, to the shaking 
of chorea than to the trembling proper to paralysis agitans or senike 
‘ palsy.” I will add that a total hemianæsthesia, with participation 
of the special senses, has been observed in this patient, during the 
whole of last year. It occupied the right side of the body; st 
the present moment, special sensibility appears to have been re- 
established throughout, and as to general sensibility it has agan 
become nearly normal in the face, the trunk, and the lower extre- 
mity of the right side. The right upper limb alone, the seat d 
choreiform movements, still presents throughout its whole extent s 
well-marked weakening of tactual sensibility. 

In concluding, I would, yet once more, bring ont the,.at lesst, 
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external, analogies, which draw together the symptomatic choreas, 
connected with coarse lesion of the encephalon, and common chorea. 
The latter, like the former, may remain temporarily at least con- 
fined to one side of the body ; it is often accompanied by hemian- 
æsthesia, it may be preceded or followed by hemiplegia, &c., &c. ; 
in short, the difference that separates these wo orders of affec- 
tions, which are so radically distinct, from a nosographic point of 
view, is rather perhaps in what we are accustomed to call the sature 
of the disease than in its anatomical position. If the latter, s0 far 
as symptomatic choreas are concerned, were once exactly determined, 
we would know at least one of the regions of the encephalon where 
we should seek for those delicate alterations to which the symptoms 
of common chorea are due. 


LECTURE XX. 
ON PARTIAL EPILEPSY OF SYPHILITIC ORIGIN. 


SuMMaRY.—Partial or hemiplegic epilepey. Ils relations wii 
cerebral syphilis. Historical considerations. Description 
a case of partial epilepsy of syphilitic origin. Characters and 
peculiar seat of the cephalalgia. Necessity of energetic thera- 
peultical intervention. 

Modes of invasion of the convulsive symploms. New cor- 
roborative examples. Succession of fits. Appearance of per- 
manent contractures. Relations between the cephalalgia and 
the motor region of the brain. | 

Lesions. Gummatous pachymeningitis. Probable seat ÿ 
those lesions. 

Mixed treatment, with interruptions. 


GENTLEMEN,—Partial or hemiplegic epilepay, of which I recently 
endeavoured to make you grasp the principal symptomatic cha- 
racters and varieties, basing my remarks on the description of 
Bravais,! on the more recent work of Dr. H. Jackson, of London, 
and also on my own observations, is one of the most frequent 
manifestations of cerebral syphilis. That, we may say, is a fact 
emphatically recognised and proclaimed to-day, amongst our British 
brethren, as witness, among others, the writings of R. B. Todd, 
those of MM. Jackson, Broadbent, T. Buzzard,? and some others. 
On the other hand, in France, if I mistake not, it has not yet been 
remarked as much as it deserves to be on account of its practical 
interest, although one of the most competent authorities on these 
matters, Dr. A. Fournier, laboured last year to popularise a know- 


\ “Thèse de Paris, No. 118, t. iv, 1827. 
3 Broadbent: ‘The Lancet,’ 21 Feb., 1874 TT. Bursard ‘ Aspects of 
Syphilitic Nervous Affections, London, 1874. 
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ledge of it, in a work which I cannot too strongly recommend to 
your consideration.! Consequently you will, I trust, regard it as 
opportune if I call your attention, for a moment, to a subject which 
has yet been perhaps insufficient]y studied, and give you a summary 
abstract of a certain number of rather regular examples of partial 
epilepsy of syphilitic origin, which I have lately had occasion to 
observe. In the course of my statement I will try, as we proceed, 
to give you an opportunity of laying your finger on certain pecu- 
liarities which are often exhibited by this clinical form of cerebral 
syphilis. But, I shall always have at heart to render prominent the 
fact that, in such cases, the opportune administration of appropriate 
agents, when it is resolutely, Î was about to say, daringly carried 
out, according to a certain method, may triumph, and sometimes 
very rapidly triumph over all obstacles, and bring about a lasting 
cure even in cases where the same agents, administered on other 
principles, or at least more timidly, would have completely failed. 


I 


On the 13th December, 1874, I was called by Dr. Malhéné to 
se M. X—, aged 40, affected by serious cerebral symptoms, and 
confined, on this account, to his room for several months. In his 
statement, M. X—, carries the present disease back to the month 
of July, of the same year. Having been employed in a banking 
house, he was seated, one day as usual, at his desk engaged in 
writing, when, suddenly, without having noticed any immediate 
precursory phenomena he felt, not without dismay, his right lower 
imb shaken by convulsive, rhythmical, hurried, and very energetic 
jerks. This species of trepidation lasted for, perhaps, some seconds, 
then the rigid lower extremity rose in one piece, and immediately 
afterwards M. X— fell to the ground, senseless. He did not 
recover consciousness for about an hour, and he knows nothing of 
wbat happened during that time. On the morrow, he was able to 
return to business, and no new accident had been experienced, 
when, one day in September, just as he was getting down from an 
omnibus he fell on the pavement, in a state of unconsciousness, 
after having experienced for some seconds, as before, the selfsame 
trepidation with rigidity of the right lower extremity, already men- 
tioned. À slight paretic weakening of the limbs of the right side, 


1 «De l’épilepsie syphilitique tertiaire,” leçon professée, par A. Fournier, 
(Clinique de Lourcine.) Paris, 1876. 
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a noticeable confusion of ideas, a certain degree of dulness of the 
mind, such were the symptoms which followed this second attack, 
-and which have persisted after it. From this period, M. X— gave 
«ap work, and left his dwelling only at rare intervals, chiefly because 
he was always in dread of being seized in the street, with another 
attack. 

Towards the middle of the month of November, without appa- 
rent cause, without any warning, the third attack smote him; this 
time the duration of the phenomena of the mofor aura continue 
longer, and the patient, before losing his senses, had time to 
perceive that the convulsive rhythmical shaking, as well as the 
rigidity, after occupying the right lower limb, did, without abao- 
doning this position, rapidly invade the upper limb on the same 
side. À spectator of the accident relates that the head was next 
twisted towards the right shoulder, whilst the right side of the 
face was grimacing ; then the convulsions extended to the whole 
body, but still predominated ou the left side; and after their 
cessation, stertorous sleep supervened. It is certain that during 
the fit M. X— did not bite his tongue, nor micturate under him. 
Whilst still in a state of unconsciousness several other fits occurred, 
all similar in every respect to the first, so as to constitute a séalus 
which lasted for about three hours. ‘The consecutive phenomena, 
mentioned already in connection with the September fit, simply 
became more marked after the last-mentioned attack : for some 
hours there was found, in addition, a certain degree of difficulty 
in speaking and verbal amnesia, a feeling of numbness in the 
cheek of the right side, in the vicinity of the labial commissure ; 
but the latter symptoms have been quite transitory, they had quite 
disappeared when I saw M. X—. 

After verifying the existence of the weakening of the right 
extremities, of which I had been informed, and which was only 
slight, I remarked that they were not the seat of any feeling of 
formication, and that they did not show any trace of. anæsthesia. 
Lastly, I found that the vision was nowise disturbed. 

On hearing the narrative of M. X—, I had been naturally led 
to suspect that, in his case, syphilis might be at work, and I at 
once proceeded to an examination of the different partsof he body 
accessible to the eye, hoping to meet the traces of some one of the 
later manifestations of that disease. The result of this investigation 
‘was wholly negative. 
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It was not so as regards the study of his antecedents, which, on 
‘tbe contrary, enabled me to gather some very significant informa- 
tion. I learned, in fact, what follows :—At the age of twenty-nine, 
that is to say, twelve years before the appearance of the first 
epileptiform attack, M. X— had contracted a hard chancre, soon 
followed by various manifestations due to constitutional syphilis, 
roseola amongst the rest. The treatment of the disease, at this period, 
seems to have been regularly directed and continued forseveral months. 

Matters remained s0, and for more than ten years M. X— had 
lived in good health, enjoying perfect security, when, towards the 
close of 1873, he began to experience a singular indisposition, 
chiefly denoted by great prostration of strength, inaptitude for 
intellectual work, well-marked dyspeptic disturbances, which were 
very tenacious and showed themselves rebellious to the administra- 
tion of the usual remedies. A certain degree of wasting, a rather 
marked cachectic state, which no visceral affection seemed to 
account for, and, lastly, a cephalalgia of a peculiar kind arrived 
soon after to fill up the picture. 

This cephalalgia has never entirely ceased to exist to a certain 
extent since then. I have not, however, discussed it hitherto, 
whilst enumerating the symptoms, because Î desired to commend 
it specially to your attention. At the outset, it was always localised 
in a creumscribed space, not larger than a franc, above the right 
eyebrow, towards the temple. Afterwards, when an exacerbation 
occurred, it often extended to the top of the head, and even to the 
occiput, without, however, ever quitting its primary position. It 
appears to be well established that the exacerbations take place, 
usually, towards seven o’clock in the evening, extending more or 
less into the night, and sometimes hindering sleep : they have never 
been followed by vomiting. 

If I insist upon this head-pain, it is because you will find the 
ame phenomenon, with the peculiarities just described, in the history 
of many cases of syphilitic epilepsy. This fact has, indeed, been 
several times pointed out by the authors who have occupied them- 
selves with these questions: “ If pain in the head,” remarks, for 
instance, Dr. Buzzard, ‘‘ be associated with the convulsive attacks, 
it generally precedes the outbreak in syphilitic convulsion, and is 
often localised in one particular spot. There 1s frequently a history 
of antecedent pain for months before the first fit.’ 1! Unquestionably 

1 ©. Buzzard, loc. cit., p. 14. 
VOL. IH. ’ 19 
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we ought not, by any means, to go so far as to compare this 
eephalalgia, fixed in one spot, and long preceding the convulsive 
dttack as a characteristic sign ; it may, in truth, be met within 
different forms of partial epilepsy, independent of syphilis. Never- 
tholess, in this disease, it is generally much more marked than 
anywhere else, hence it is an element which the clinical observer 
should'not disdain to utilise, since it may sometimes contribute to 
clucidate the diagnosis. 

#fter eolleeting the information which has been related, I believed 
myself authorised to declare that the different accidents, experienced 
by M. X—, for eighteen months, were attributable to syphilis and 
that-probably they would give way to the properly directed use ofthe 
mixed treatment. ÏI was then informed that, in accordance with the 
aüvice of a physician who had been previously consulted, M. X.--, 
for more than a year, had perhaps never completely ceased to 
make use of either eyrup of iodide of mercury, or of iodide of 
potassium, taken in medium doses. This revelation did not dis- 
courage me, and, relying on the experience of former cases, I 
expressed the opinion that we should here proceed, as it were, by 
a physical-force assault and endeavour to precipitate the denouement ; 
that, in other words, the nmmediate administration of large doses 
would triumph perhaps, rapidly, where the prolonged action of 
medium doses had been found inefficient to prevent the occurrence 
of ‘the eymptoms and to combat them, when once developed. We 
agreed, ‘Dr. Malhéné and myself, to prescribe a treatment as fol- 
lows : each day, 5 or 6 grammes of Neapolitan unguent was to be 
zubbed in, whilst, at the same time, iodide of potassium should be 
taken in doses of from 6 to 8 or 10 grammes in the twenty-four 
hours, one portion to ‘be swallowed, the other to be injected as an 
enema. The treatment should be continued, as much as possible, 
in all its rigour for about twenty. days, then completely suspended for 
some days ; recommenced anew ‘in the same manner as at first, 
and so on for three or four turus. 

T saw M. X— at the end of 1875. He informed me that the 
treatment had been 'begun on the day following the consultation; 
that, two ‘months later, the improvement in all the permanent 
symptome—ecphalaigia, paresis, dyspepsia, cachectic condition— 
. was such that he had already been able to resume his business ; 

that, a month later, he regarded himself as completely cured ; that, 
lastly, as to the epileptiform attacks, they had not again reappeared, 


ANOTHER CASE OF SYPHILITIO PARTIAL EPILEPSY. 29F 


and that he had not experienced any sensation which would make- 
him apprehend their return. 

I saw M. X—, again, at the end of 1876. At this period, his 
recovery had never been marred for a single instant. 


IL. 


As I have already had occasion, several times, to point out to 
you, it is in one of the upper extremities, or, in one side of the 
face, that the outbreak of the convulsive attacks occur, in the great 
majority of cases of partial epilepsy, whatever its origin may be.! 
Hence, an invasion which should first begin by assailing one of the 
lower extremities ought to be considered, in this category, as a 
rare and exceptional fact. Yet, we have just seen this mode of 
invasion noted in the preceding observation ; owing to a eurious con- 
currence of circumstances, we are about to meet with it, once 
again, in the following case, in which as in the former, cerebral 
syphilis was the disease at work. 

À foreign physician, passing through Paris, requested me, 
August 26, 187-, to visit him in order to advise him in the follow- 
ing circumstances:—When dining with a friend, on the second 
previous evening, he had been tormented, during the entire time of 
the dinner, by the exasperation of a headache from which he had 
been suffering, in a moderate degree, for some days. On rising from 
table, he resolved to return home immediately, on foot; but he had 
only taken a few steps in the street when, suddenly, his right lower 
extremity became rigid, and, at the same time, was shaken, in some 
sort, by hurried and violent rhythmical convulsions. Almost imme- 
diately after the upper limb, of the same side, was invaded in its 
turn, and, at this moment M. B—- fell, insensible, on the pathway. 
On recovering consciousness he was much surprised to find himself 
reposing in his own bed, whither he had been carried. The time 
during which he was insensible may have lasted for an hour. 

During the night he was sleepless, and during the following day 
attacks of the same kind came on two or three times. None of 
them, however, went, like the first, so far as loss of consciousness. 
Each time they occurred the patient assisted, not unmoved, at the 


1 This fact, already pointed out by Bravais, has been still more explicitly 
described by Dr. H. Jackson, “ À Study on Convulsions,” i in ‘ Transactions of 
the St. Andrews Medical Graduates’ Association,” t. iti, 1870. My own ob- 
sæervations fully confirm it. 
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gradual and regular invasion of the convulsive movements which, 
always beginning by the left lower limb, next took possession of the 
npper extremity on the same side, and sometimes also of the cor- 
responding half of the face. A new attack, which was also an 
abortive one like those of the day before, had taken place in the 
morning of the day in which I saw M. B— for the first time. 
During all this period the headache had not ceased to plague him, 
becoming cruelly exasperated at the instant when the convulsivre 
phenomena were about to show themselves. 

I found M. B— to be an individual in the prime of manhood, 
tall, strongly made, and habitually enjoying excellent health; for 
some weeks, however, he had been feeling indisposed, without appe- 
tite, heavy, easily fatigued by the least effort, and, moreover, his 
features had grown visibly paler.! Having noted, at the outset, in 
this case, the absence of motor paralysis, and—headache excepted— 
of all disturbance of sensibility, alike in face and in limbe, I readilg 
perceived that there existed a certain degree of confusion in his 
ideas, and perhaps also a little trouble in speaking, without, however, 
any symptoms of aphasia. 

The question of remote antecedents was particularly interesting. 
M. B— confided to me that, eighteen months before, he had contracted 
a hard chancre, and that, subsequently, various diathetic symptoms 
had sppeared, amongst the number being palmar psoriasis, traces of 
which, indeed, could still be remarked. 

I did not hesitate, as you may guess, to connect the nervous dis- 
turbances which M. B— experienced with the syphilis from which 
he had suffered, and I advised him to act, consequent]y, in a prompt 
and energetic manner. It was agreed that the treatment should be 
begun in accordance with the plan described when speaking of the 
ease of M. X—, and put in practice immediately. The administration 
ef iodide of potassium and mercurial frictions were commenced the 
sameday. Ân abortive attack, this time confined tothe lower extremitr, 
took place once more on the morrow, or after morrow : it was the 
last, and at the end of a fortnight his general health had become s0 
much improved that M. B— was able to return to his native land. 

During a short stay which I made in ——, about a year after the 
occurrence of the 24th August, 187-, I had the pleasure of meeting 


1 With respect to the cachectic state and earthy pallor which individuals, 
affected with cerebral syphilis habitually present, see the interesting remarks of 
Mr. Buzzard, in reference to diagnosis, loc. cit., p. 8s. 
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M. B— at , and of finding him in a state of perfect health. The 
treatment, prescribed in Paris, had been followed, with due inter- 
ruptions, for the space of about three months. No nervous 
disorder had reappeared. 

It may happen that attacks of syphilitic partial epilepsy are pre- 
ceded by a certain number of fits, in which loss of consciousness 
suddenly occurs, quite unexpectedly, without immediate forewarning 
symptoms, whilst the convulsive movements simultaneously show 
themselves everywhere; and thus, consequently, we get the classic 
picture of common epilepsy. The case, of which I am about to 
state the principal details, gives us an example of this kind. It also 
presents a certain number of other interesting peculiarities. 

M. K— born in the Antilles, of a delicate constitution, and in the 
highest degree impressionable, was attacked with indurated chancre 
in 1868, at the age of 29. Among the syphilitic manifestations, 
which, sooner or later, followed on the primary disease, was a double 
intis of extreme tenacity, spots (?) on the brow, palmar psoriasis, in- 
tense and prolonged rheumatic pains, great and lasting anæmia, and, 
finally, subacute arthritis which had chiefly affected the tibio-tarsal 
articulations. Treatment, suitable to the circumstances, had been 
followed almost continuously for about six months and was then 
finally abandoned. 

A went well till 1873. Towards the close of this year, M. K—, 
who, for several months, had filled an official post in Cochin-China, 
was attacked with the diarrhœa of the country, and, owing to this, 
he became extremely weak. Towards the same period, he began very 
often, almost constantly, to suffer from pains in the head, which he 
believed to be megrims, and which persisted, growing worse, up to 
recent times. 

In May, 1874, about six years after the outbreak of syphilis, 
athough the diarrhœa had a little improved for some time, M. K—, 
vho was always very weak, and always suffering from headaches, 
was, after an excited discussion, suddenly attacked with an epileptie 
fit, with immediate loss of consciousness, convulsions generalised 
from the outset, foaming at the mouth, and involuntary micturition, 
&e. The invasion, Î repeat, appears to have been literally sudden, 
unannounced, and the patient knows nothing of the fit, save what 
ke was afterwards told by those present. 

In consequence of this attack it was decided that M. K—, on 
acsount of the long ailing state of his health, should take unlimitei 
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Jeave and return to France. On the steamboat, during the voyage 
home, a new fit came on, quite similar to the first; then, some days 
after, another, but this one was very different from the previous 
attacks. On this occasion, the patient had first felt his left hand 
close up convulsively and the arm stiffen, then the neck twisting 
round brought his face towards the left shoulder. Lastly, as though 
drawn by an invincible force towards the left, he fell over on that 
side, and it was at this moment only, that is, some seconds after the 
invasion of the attack, that loss of consciousness supervened. The 
true character of the convulsive symptoms was thus revealed, 
henceforth, the fits never again made their reappearance but under 
the form of partial or hemiplegic epilepsy, sometimes with, oftener 
probably without, loss of consciousness. 

From the oth July, when the patient landed at Marseilles, to the 
<nd of October, in other words, during a period of nearly four 
months, they have never ceased to appear every five or six days, 
and sometimes even several times a day. 

During the three first months, if we except the cephalalgia which 
was almost always present and localised as I shall describe, in 3 
circumscribed spot in the right parietal region, the intervals between 
the attacks remained free from any persistent symptom ; but, in the 
first days of October, the contracture began to take possession of 
the left upper limb, of the hand especially, and to occupy it ina 
persistent manner so as to keep it, permanentiy, in semiflexion. 
It even invaded, though to a less extent, the corresponding lower 
extremity. It should be added that the contractured hand and 
forearm had, at the same time, become the seat of disagreeable for- 
mication, and also of an exquisite hyperæsthesia ; the patient dreaded 
extremely lest this limb should be struck, or even lightly touched ; 
and if this happened, by chance, to occur, he shouted with the 
pain. He declared that, on several occasions, a shake experienced by 
his painfal hand had given rise to one of his convulsive attacks.' 

It will, probably, not be out of place to give you a description of 
tbe principal phenomena which mark these attacks, such as I have 
received them from the lips of a very intelligent person, who wit- 
nessed the principal phases of M. K—’s disease, J shall also 
‘utilise, in my statement, the observations made by the patient 


1 Jt is not unknown that fits of partial epilepsy of cerebral origin may 
‘be provoked by certain acts. In one of my patients, named P—— affected 
y contracture of the upper and lower limbs of the left side, which is to 
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himself during the occurrence of those of his attacks in which 
<onsciousness was preserved. 

The invasion of the convulsions is constantiy announced by 
an exasperation of the cephalalgia localised, as has been 
said, in a spot of the right parietal region. The pain, at 
this moment takes a throbbing character, and, at the end of 
some minutes, it seems to spread over half the face and neck of 
the same side. Warned by these premonitory phenomena, the 
patient has almost always time to get to bed, and lie down. Then, 
the left upper limb is seen to become excessively flexed, at the wrist- 
and elbow-joints, and at the same time to assume the attitude of 
forced pronation ; some seconds after, rhythmical shocks are experi- 
enced which shake it throughont its whole length. The hand is 
soon brought round towards the left shoulder, and is also shaken 
by the same jerks ; at the same time, on the left side of the face, 
grimaces occur and are rapidly repeated. The left lower extremity 
is invaded, in its turn, it stiffens out in forced extension, rises 
above the level of the bed, then after some seconds it is taken with 
trepidation. Lastly, in certain fits, the stiffness and rhythmical 
convulsions invade the regions of the opposite side of the body. 
When loss of consciousness takes place, this is the moment at. 
which it supervenes. I should add that the patient, after having 
experienced the feeling of being drawn towards the left, several 
times became subject, during the fit, to a real rotation-movement, 
from right to left, round the longitudinal axis of the body, and, at. 
the end of the attack, has found himself lying prone, his face to 
the ground.! 
some extent permanent, but which becomes considerably exasperated' 
when she stands or walks, the sponfanwcous fits begin, by the lower extre- 
mity, and the latter then becomes excessively stiffened in extension, tbe 
foot taking the attitude of spasmodic talipes equinus, and trepidation soon 
supervenes. The upper limbs, and then the face, are next invaded, succes- 
sively, and loss of consciousness supervenes in certain cases. When tbe fits 
- have not appeared for some time it is always possible to provoke artificially 
their development by suddeniy turning up the top of the left foot ; trepidation. 
almost certainiy shows itself as a consequence, and all the other phenomena. 
of the fits follow. 

1 ]t is remarkable that, in the case of M. K.-- the attacks came on, nearly 
always between five and six o’clock in the evening. M. Lagneau fils, ‘ Maladies 
syphilitiques du système nerveux,’ Paris, 1860, p, 125, has collected several 
examples of syphilitic epilepsy, in which the fits came on chiefly in the evening 
or night. 
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Such is the regular and constant order of the succession of con-- 
vulsive phenomena. Î believe I ought to mention to you, inci- 
dentally, that the mode of invasion takes place here in conformity 
with the rule established by the ingenious studies of Dr. H. Jackson. 
You have not, in fact, forgotten that, according to this distin- 
guished physician—whose assertions with respect to this matter Ï 
have more than once been able to verify—when convulsions in 
partial epilepsy, commencing by the upper extremity, tend to become 
generalised, they only invade the lower limb after having first 
affected the face. If, on the contrary, the case be one in which the 
face is first affected, the upper extremity is the next taken ; and, 
lastly, comes the turn of the lower limb. Finally, if, as in the two 
first observations which I have reported, the convulsions should first 
invade the lower extremity, they spread successively to the upper 
mb first, and then to the face. This order seems to be almost 
never inverted, a fact which is not merely curious, but one well 
adapted, you will understand, to throw light upon various ques- 
tions belonging to the domain of pathological physiology. 

From this same point of view of physiological interpretation, F 
will notice that the cephalalgia, the exasperation of which announced 
in M. K—s case the development of the fit, occupied a circumscribed 
spot in the right parietal region, whilst the convulsions affected parts 
on the left side. This alternate arrangement of the convulsions and 
the head-pain has been more or less mentioned in a certain number 
of cases of partial epilepsy of syphilitic origin,! or independently 
of syphilis ; and perhaps the relationship in question may be, in 
similar cases, more frequently noted in future, when greater 
attention shall have been paid to seeking it ont. However it be, 
the fact is one worthy of interest when it is known that those parts 
of the surface of the cerebral hemispheres, which are in relation 
with the parietal region of the head, and more particularly the 
convolutions which border on Rolando’s fissure (parietal and 
ascending convolutions), are designated by recent studies as repre- 
senting the mofor zone ; or, in other terms, as the only region of the 
cerebral cortex whose irritation may determine, on the opposite- 
side of the body, the production of the phenomena of partial 
epilepsy. You should not, however, expect always to meet an 

1 See, amongst others, the observations of Dr. Todd : “Clinical Lecture on 


Paralysis,” &c., London, 1856. Lecture XVII, ‘“ On a Case of Syphilitic- 
Disease of the Dura Mater,” p. 301. 
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arrangement of convulsions and cephalalgia so exactly in conformity 

with the theory. You have, in fact, seen, in our first observation, 

the premonitory head-pain and the initial convulsions occupy the 
same side. Î could also cite some other examples of the same 
kind.! 

Butit is time to return to the particular case of M. K—. During 

a long period of four months, ill-directed hydropathic operations, 

insignificant doses of bromide of potassium had been the only 

agencies opposed to the progress of the disease. Thus, the position 
of affairs had been daily growing worse, and, towards the middle 
of October, it had become most disquieting. The attacks came on 
# with renewed vigour, amnesia, hebetude, a genuine dethronement of 
the intellect supervened ; and the diarrhœa, which had been for an 
instant exorcised, had reappeared. The patient’s debility had 
reached its climax. Having been, for several weeks, confined to his 
chamber, he had now found it completely impossible to leave his 
bed. 
Matters had reached this point, when Drs. Cornuel, Picard, and 
myself, met in consultation on M. K—’s case. It was agreed that 
as energetic action as the general state of the patient allowed should 
be adopted.? 

He was put upon milk diet, and nitrate of silver was prescribed 
in the form of pills; at the same time mercurial frictions were to 
be employed, and iodide of potassium administered in doses of from 
3 to 5 grammes in the twenty-four hours. 

Thanks to the intelligent co-operation of devoted relatives, our 
prescriptions were followed to the letter. The results obtained were 
immediately of the most encouraging character. At the end of 
only eight days it had already become evident that the disease was 
not beyond the resources of medical art; only one new fit had taken 
place on the 3oth October; the permanent contracture had disappeared 
as if by enchantment ; and finally the patient’s general condition had 


1 In several cases of partial epilepsy which I have observed, the premonitory 
head-pain of the attacks was localised in two spots simultaneously; one was 
situate in the parietal region on one side, the other in the temporal region of 
the opposite side. The parietal pain, in these cases, always occupied the side- 
opposite to the convulsions. 

3 The good effects of mercurial preparations against the cachectic state, 
which depends on tertiary syphilis have been perfectly illustrated by Dr. Reade- 
(of Belfast), in an interesting passage of his book, ‘ Syphilitie Affections of 
tbe Nervous System,’ London, 1867, p. 18. 
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remarkably improved. Eight days afterwards, the patient was 
able to leave his bed, and take some steps about his room. 

At the beginning of December, he had become able to leave his 
dwelling, and to take rather long carriage drives ; at the end of this 
month, he had several times walked about, in the open air, for over 
an hour at a time. 

Unfortunately, during the course of the first six months of the 
year 1875, the diarrhæa, which he had contracted in Cochin-China, 
showed itself anew at different intervals and, in consequence of this, 
the projected repetition of the. mired interrupted treatment could 
not be put into practice in a regular manner. Three or four times, 
during this period, there were relapses of the cerebral affection, 
marked by epileptiform attacks, but yet less intense and much more 
rare than the preceding seizures. But, at last, during a sojourn of 
several months at Amélie-les-Bains, the state of the intestines having 
become modified in the happiest manner, the treatment of the con- 
vulsive affection could be taken up in earnest, and continued for a 
sufficient space of time. At the end of this treatment, the nervous 
symptoms definitely disappeared. 

M. K— came to pay me a visit at the close of 1876; for four- 
teen months he had not experienced any further attacks ; his health, 
in fact, was completely restored. He was about to leave for our 
American colonies, where he intended to resume at once his former 
official functions. 

Undoubtedly, it would only be self-deception to expect always to 
meet with such fortunate results as those which were obtained in the 
three preceding observations, and I am not ignorant of the fact that it 
would be easy to quote a number of cases of cerebral syphilis, with 
partial epilepsy, where, in spite of the assistance given by an en- 
lightened zeal, things turned out badly. I cannot help believing, 
however, that, in cases where the nature of the nervous symptoms 
is recognised in time, the plan of treatment proposed might be 
put into practice, —want of success will be the exception.! 

1 Transient motor paralysis of a limb, supervening suddenly, without being 
preceded by contracture or touic convulsions, and returning repeatedly after 
more or less lengthy intervals, ought to be placed, beside partial epilepsy, 
among the many various manifestations of cerebral syphilis. 

In September 1872, Î was consulted by M. A, cavalry officer, for a cepha- 
lalgia which had been well-nigh permanent for about six weeks, and which 


bad previously shown itself several times in the course of the year. In 
addition to the head-pain, there were well-marked dyspeptie disturbance, 
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The lesions of circumscribed gummatous pachymeningitis, with par- 
ticipation of the subjacent membranes, appear to be the most usual 


frequent vomitings, great prostration of strength, emaciation, and extreme 
asæmia. The seat of the cephalalgia is unfortunately not stated in the note 
which I have kept. 

M. A—, had contracted a hard chancre fifteen years before, and from 
that until a recent date, he had not ceased to be subjected, from time to 
time, annually so to speak, to mercurial treatment, and chiefly to the exhi- 
bition of iodide of potassium, with the object of combating various symptoms 
which were always, rightly or wrongly, referred to the syphilis by the phy- 
sicians consulted. Under the influence of, I know not what, preoccupations, 
I misunderstood, I must confess, during nearly a month,the true character 
of the cephalalgia, and the other phenomena which accompanied it. Hence 
tbe symptoms grew coustantly worse. 

One day I was infotmed that, for some time past, M. A— experienced from 

time to time, what they called aësewces (transient loss of consciousness). He 
would stop suddenly, with fixed look, in the middle of a conversation, grow 
pale, and at the close of one of those fits, which barely lasted a few seconds, 
be would remain for some time as if stupid. Nothing resembling aphasia was 
noticed, nor any trace of convulsions anywhere, at the beginning of the crisis, 
The patient himself had no knowledge of these absesces, the existence of 
which, indeed, he was disposed to deny. 

One evening towards seven o’clock, I was sent for in all haste. M. A— bad 
been stricken two hours before, during an absence, the duration of which had 
not exceeded the usual time, with sudden paralysis affecting the left upper 
extremity. On coming to his senses, he found his limb quite inert, flaccid, 
hanging by his side. I ascertained that the paralysis was limited to the left 
upper extremity, which it occupied throughout, andit affected neither the face, 
nor the corresponding lower extremity. The persons present assured me that, at 
no time, had anything resembling convulsions occurred. Nor was there any dis- 
turbance of sensibility in the paralysed part; neither anæsthesia, nor analgesia, 
nor formication. The monoplegia progressively improved, during the evening, 
in a very rapid manner. On the morrow morning no trace of it remained. 

The different circumstances just related struck me very vividly; the in- 
fluence of syphilis seemed to me no longer susceptible of being misunderstood ; 
I immediately prescribed the mixed treatment, according to the method which 
has been several times mentioned in the course of the present lecture. 

À new attack of left brachial monoplegia, similar in all respects to the pre- 
ceding one, which did not last longer than from four to five hours, took place 
three or four days after the beginning of the treatment : it was the last. The 
cephalalgia, the anæmia, the prostration of strength, all these also vanished 
with marvellous rapidity, in such a way as to demonstrate to the most incredulous 
that I had now struck home. The treatment was continued, with the inter- 
raptions ordered, for nearly three months. 

Five or six months ago Î received news of M. A—, and was happy to learn 
that, from the time I lost sight of him, no symptoms of the disorder had 


reappeared. | 
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anatomical substratum of syphilitic partial epilepsy. They have 
been already described, with a certain exactness, in one observation 
relating to this affection, published by Todd, in 1857. Two 
chromo-lithographic plates, annexed to the work of M. G. Eche- 
verria,? which give a faithful representation of these lesions, —not 
often to be met with in post-mortem sections, —likewise concern a 
case of partial epilepsy. The same is true of a design by Lacker- 
bauer, published by M. Lancereaux, in his ‘ Traité de la Syphilis.”* 
Unfortunately, the clinical observations which these figures are 
intended to illustrate leave much to be desired. 

Besides partial epilepsy, very different clinical forms of cerebral 
Syphilis may also depend on gummatous pachymeningitis. It is 
no longer doubtful to-day that there are often deep differences in 
the symptomatic expression of the same organic alteration, which 
especially depend on its mode of localisation on the surface of the 
hemispheres. According to a theory, founded on recent work, the 
gummatous patches, in partial epilepsy, ought to be situated on 
the surface of the frontal, or ascending parietal convolutions, or, at 
all events, in their immediate neighbourhood. The reality of this 
statement has not yet been regularly verified, s0 far as Ï am aware, 
up to the present ; but it will, doubtless, not long remain so. In 
the meanwhile Î may point out that, in the plate of Echeverria, 
just mentioned, it is easy to recognise that the gummatous lesions 
of the pia mater occupied the immediate neighbourhood of Rolando's 
fissure, behind it, not far from the median fissure, that is to 
say, a region, in part, belonging to the domain of the cortical motor 
zone. 

So long as the syphilitic partial epilepsy is not inveterate, so long 
as the attacks which constitute it, clinically, remain separated by 
intervals free from all permanent symptoms, the cerebral grey sub- 
stance, in contact with the altered pia mater, has as yet suffered, as 
everything leads us to believe, only lesions of a kind which has 
sometimes been called dynamic—transient lesions at most, and not 
disorganising ones. In such cases there would, according to H. 
Jackson, be produced in the nerve matter, owing to an irritative 
process determined by vicinity, a sort of storing-up, an accamula- 
tion of energy which would be expended from time to time, under 

1 « Medical Gazette,’ January, 1851, and ‘ Clinical Lectures,’ loc. cit. 


? On Epilepsy, New York, 1870, pl. iü, and 6. 
3 Paris, 1866, pl. ii, fig. vi. 
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the influence of the most trivial and often imperceptible causes, in 
a sort of explosion of sudden, convulsive, and disorderly motor acts, 
bearing upon the side of the body opposite to the meningeal lesion. 
The discharge would always be followed by momentary exhaustion, 
which is clinically translated, by the temporary paralysis with 
flaccidity, which is, in truth, very frequently observed after attacks 
of partial epilepsy, in those very parts which have been the 
principal seat of the convulsions. If this be not, properly speaking, 
a regular theory, it is at least an ingenious manner of grouping the 
facts. 

In the course of time, owing to the repetition of these acts, or 
else because of the progressive extension of the meningeal lesions 
to the nerve substance, the latter, in its turn, becomes gravely 
altered ; then, at the same time when descending secondary de- 
generations are produced, permanent and indelible hemiplegia may 
supervene.! 

These anatomo-pathological and physiological considerations 
concur, as you see, to emphasise, once again, the importance of 
prompt and energetic decisions when dealing with partial epilepsy 
of syphilitic origin.’ 

1 On the production of secondary degenerations consecutive on lesions of 
tbe cortical motor zone, see Charcot : ‘ Leçons sur les localisations dans les 
maladies du cerveau,’ p. 160, Paris. 1876. M. Hanot, four or five years ago, 
presented to the Société Anatomique, an example noted in M. Charcot’s wards, 
of descending degeneration, with permanent hemiplegia, consecutive on a 
gammatous lesion of the brain. 

3 Consult also, “ À Case of Syphilitic Disease of the Brain,”’ by J. Dresch- 
feld, ‘ Lancet,” 1877, vol. i, p. 268. This observation is peculiarly interesting 
from the point of view of lesion localisation. 
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1. I. 


MULTIPLE PATHOLOGICAL LUXATIONS AND SPONTANEOUS 
FRACTURES IN A PATIENT SUFFERING FROM LOCO. 
MOTOR ATAXIA. By J. M. Cramtor, 


(See Lecture IV, p. 47.) 


Taz caso, of which I am about to state the details, presents a 
‘ new example of those #rophic disorders of the peripheral parts, 
produced in consequence of a lesion of the nerve-centre, to which 
I have called the attention of physiologists and physicians. The 
question here relates to multiple arthropathies and spontaneous 
fractures in the case of a woman attacked with progressive Joco- 
motor ataxia. 


OssvaTiON.— Progressive locomolor alaxia. Consecutive luxa- 
tions and spontancous fractures. Complele slio-pubic luxation 
of the left coxo-femoral articulation. Shorlening of left 
Jemsr. Frachwis 3f the analomical neck of the left femur. 
Complete slio-1schiatie luxation of the right coxo-femoral arti- 
cslation. Complele sub-coracoil luxation of the left scapulo- 
Aumeral articulalion.  Consolidatal fracture with deformed 
ami oblique callus of both boues of the left fore-arm. Chronic 
artkrilis of the right ecapulo-humeral articulation.  Consoli- 
dated fractures with voluminous callus, of bolk bones of tho 
rigki fore-arm\ 


The patient, À. Co—t, aged 57, domestic servant, was admitted 
to the Salpôtrière, as an invalid, February 8th, 1866. She entered 
theInfrmary of the Asylum, Salle St. Jacques, No. 23, Oct.15,1873. 

This woman had nine children; seven of them died betwcen the 
ages of five and fifteen months. Another succumbed at the age of 
thirty-four, after childbirth. There is nothing to note in the history of 

1 Edited from hotes taken by M. Bourneville. See also, Forestier, ‘Thèses 
de Paris” 1974. 
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the patient, if not some violent megrims, accompanied by vomiting, 
usually coinciding withthe menses, ‘The megrims disappeared tos 
great extent when she was about thirty-five (1850)—at wbich period, 
the Zigkining pains, which marked the onset of the present disease, 
made their appearance. These pains occupied the lower limbs, first 
of all, especially the calves, and the instep. “I felt,” she said, 
“ like lightnings going through my legs.” The pains were violent, 
more severe by night than by day, coming on in paroxyams, which 
lasted for about from twelve to fifteen hours. Towards the same 
period, a constant feeling of painful constriction at the base of tbe 
chest supervened. The painful crises which, in the early stage, 
showed themselves about every three weeks became afterwards 
more frequent and more violent. They apppear to have reached thar 
maximum of intensity and frequency towards the age of thirty-eight. 

At the age of forty-two, after sensations of numbness in the 
right foot, the patient one day remarked that the rigé: #high mes 
considerably swoilen ; the limb, here, it would appear had nearly 
doubled in size. This swelling was accompanied neithe: by redness 
nor by pain ; it did not hinder C— from continuing, as before, and 
without murked hindrance, her work as a servant. The swelling 
and numbness remained for several months. Thesc symptows 
were improving, when, one morning (1858), on getting out of her 
bed, the patient remarked with astonishment, that she was lame, 
fai that her right lower extremity was shorter than the left. 
During the night, in bed, and without pain, £nxrefion of the right 
hip had taken place. 

Walking, from this time, became difficult, but not impossible, 
far from it; for C—, being unable to continue to act as a servant, 
was still able, for nearly a year, to proceed daily on foot to a 
distant ‘ Hôtel meublé,” where she was employed to make the beds. 

Towards the commencement of the year, 1859, there supervened 
in the left foot a numbness similar to that which had, previously, 
occupied the right. ‘This numbness remained for several months 
when, one night, in consequence of a movement whilst in bed, s 
crack was card in the 4e/? hip, wkick became luzated. 

From this day, both the lower extremities being alike shortened, 
all active work became henceforth impossible. C-— had herslf 
taken to the Hôpital de la Charité, where she remained for four 
months. At this time, she could stand up, and even walk, by 
leauing against the walls as she went; she experienced, as in tbe 
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past, paroxysms of lightning pains inthe lowerlimbs. These pains 
bad not yet shown themselves in the upper extremities. 

After leaving La Charité, C— was successively admitted into 
several hospitals; lastly, she was received, July, 1865, into the 
Hôtel Dieu, M. Vigla’s Ward. At this period, the patient had 
the full use of her upper extremities, which were not affected by 
any pain ; as to her lower extremities when the lightning pains 
contimued to appear from time to time, she could, whilst in bed, 
move them about strongly, but these movements had become 
irregular, ill-coûrdinated, recalling those of the legs of a puppet. The 
several joints of these limbs had acquired an extreme laxity; thus 
C-- could easily ‘ embrace her foot,”’ even put it behind her head, 
things which it had been impossible for her to do formerly. One 
day, whilst in bed, and wishing to show off her suppleness, she 
brought her left foot towards her mouth as if to embrace it, and i in 
this movement the left emswr jractured. 

The lightning pains commenced to appear in the upper extre- 
mities about a year after her admission to the hospice of La Salpô- 
triire (end of 1866), and since then they have not ceased to 
supervene in crises, Sometimes they are fclt in one spot, some- 
times in another; they are never so violent as those which, from 
time to time, still invade the lower extremities. The movements 
cf the upper limbs were not affected until lately. Thus, at the end 
of June, 1873, C— could still, without difficulty, lift her food to 
ler mouth, do needlework, pick up from her bed the smallest ob- 
jects, a needle, a bit of thread. However, she sometimes experienced 
a stiffness in her fingers, which stretched out-stubbornly. This ex- 
cepted, no traco of motor incoürdination . existed in the upper 
extremities at that date. 

Towards the middle of July, 1873, C—, whilst she was | changing 
her position in bed, fracfured both bones of the left forearm. She 
could not tell exactly how this fracture came about, but it is 
certain that there was neïther a fall, nor any violent effort. No 
apparatus was applied. Consolidation took place rapidly; the 
callus is voluminous and deformed. Since the time of the ac- 
cident, the left hand presents a peculiar deformation which tends 
each day to grow worse. The theuar and hypothenar eminences 
are approximated each to each ; the thumb stretched out rests on 
the index which is slightly flexed. The other fingers are likewise 
in demiflexion. 
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, Three months after (September, 1873), at the time when C— 
was hclping herself to sit up in bed, with her right hand, the riyié 
forearsm fractured, in its turn, about midway. No pain was felt 
wben the fracture happened. An apparatus was adjusted to the 
arm. Consolidation took place rather promptly without much 
difficulty. The right band begins to exhibit a deformation analo- 
gous to that presented by the left hand. The movements of the 
different segments of the members are still easy and regular. C— 
can carry her food to her mouth with her right hand, pick up small 
objects, &c. Finally, October r11th, 1873, after some insignifcant 
movement, a {axation of the left shoutder occurred. The shoulder 
. bad exhibited no preliminary swelling ; and the patient had felt no 
pain in if. 

Towards the same period, visual disorders were remarked, for tbe 
first time; now and again, objects appeared double ; :parks some- 
times passed before the eyes. It is noted that the right pupil is, 
permanent|y, more dilated than the left. 

Present stale (noted 26th November, 1873).—At my request, 
my colleague Dr. Meunier, Surgeon to La Salpétrière, has been 
kind enough to study and describe with great care the lesions pre- 
sented by the joints and bones in this case of C—. I reprodues, 
ns exlenso, the note which he has obligingly made in reference to 
this subject. 

« Left lower extremily.—It is much shortened, and measures 62 
centimôtres from the anterior and superior iliac spinous process tothe 
external malleolus. It is placed on its external side in abduction 
and rotation outwards. Thero is no noticeable peculinrity to be re- 
marked as regards the foot, ho leg, the knco, or oven the lower 
part of tho thigh. It is the upper part of the thigh and hip, and, 
to be exact, it is the femoral articulation which is inju-ed. The tro- 
chanter major is depressed, and in such a position that it is carried 
towards the postero-external portion of the thigh. Jtis situate at 
a distance of about 12 centimètres from the anterior superior iliac 
spinous process, when the member is brought straight (se 
rise VD. 

“ Al the internal part of the thigh; from 8 centimètres above the 
internal condyle of the femur, presents a succession of transverse 
folds, more or less deep, to the number of about a dosen: some 
occupy the whole of this internal part, even going beyond it, at the 
back; others, nearer to the groin, pass across and beyond the an- 
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terior part of the thigh, extending even towards the external lateral 
part, but not reaching 1t. . 

“On the external part of the thigh are noticed some rolls of 
skin, in the longitudinal direction of the limb—rolls which are 
cflaced on movement. 

“The form of the thigh is that of a truncated cone. The entire 
thigh is shortened, and measures, from the anterior superior iliac 
spinous process to the internal condyle of the femur, a distance of 
23 centimètres. 

“The hip-joint possesses its six movements: flexion, extension, 
adduction, abduction, rotation, and cireumduction. The motion of 
extension is limited. The movement of abdaction is most extended ; 
the leg and the thigh can be wholly placed on their external lateral 
part where they lie on the bed-surface. These are the movements 
performed by the patient herself. One can produce them as com- 
pltely as described above. In assisted movements, especially 
wben the limb is rotated outwards, well-marked cracking sounds. 
are heard, doubtless owing to the rubbing of two rough surfaces. 

“We infer from the above description that there is a Euxa/ion of 
lle bip. Theo head of the femur being carried upwards and in- 
wards, the variety of luxation is that designated by the name of 
iho-pubic luxation ; let us add that this luxation is compiete, and 
due to a pashological cause. 

“The femur, very much shortencd, exhibits no alteration in its 
lower part, nor in its mcdian part, up to and inclusive of the tro- 
chanter major. In all this part of the diaphysis of the bone, there 
is ncither solution of continuity nor augmentation of size. It is 
olerwiso higher up, where wo note impotence of tho limb, which 
cannot bo raised completely from the bed-level, especially the hecl. 
Àt tho root of the limb, also, abnormal mobility exists, with crepi- 
tation—characters indicative of fracture of the anatomical neck of 
the femur : consequently, ixéra-articular fracture ; such are the most 
marked rational and perceptible signs observed on examination. 

“ Rigkt lower limb.—Its length is 74 centimètres, and, therefore, 
12 centimètres more than that of the opposite side: this length is 
measured from the anterior superior iliac spinous process to the 
external malleolus. The limb is placed in rotation inwards, the 
Enee and internal border of the foot touching the bed. Less 
omerous but more oblique folds or wrinkles than were seen on the 
other extremity are found on the internal part of the thigh from 
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the inner border of the kmee to the groin. Six or seven rather 
marked folds may be counted, extending from the knee and from 
the internal part of the thigh to within a few centimètres of the 
anterior superior iliac spinous process. These wrinkles extend 
ubliquely from below upwards, from within outwards, in an oblique 
and almost vertical direction. The trochanter major is brought up, 
and placed on a line which may be supposed to unite transvereally 
the anterior superior iliac spinous process to the ischium. 

‘The several movements of the right coxo-femoral articulation 
may be performed by the patient herself. They may also be prac- 
tised by the observer; but whilst the movements of adduction and 
flexion are exaggerated, on the other hand, the movements of ab- 
duction and rotation outward are limited and even markediy 
diminished. Itis whilsé producing these movements that the sense- 
tion of cracking is experienced in the coxo-femoral articulatios. 
The femur, throughout its entire length, and at both extremities, ex- 
hibits no solution of continuity, and no augmentation of volume; 
the head of the femur can be easily felt through the skin, from the 
external part of the hip. It is carried directly backwards and 
upwards. Hence thero is an itio-techiatio luxation. 

‘ Upper left limb.—It presents lesions in the shoulder and fore- 
arm. From the acromion to the epitrochlea the arm meessures 31 
centimètres. It ïis consequently somewhat lengthened. The 
shoulder itself is manifestly flattened. The anterior wall of the 
axillary hollow exhibits several vertical wrinkles. The several 
movements of the scapulo-humeral articulation are spontaneously 
produced, with #bnormal vivacity, in consequence of the ataxis 
which aflects the paticnt. ‘These movements may likewiso be per- 
forned by the observer; the movement of elevation of tho arm is 
tho most limited of any ; tho movements of adduction are dimin- 
ished, the patient not being able to completely bring the arm close 
to the body; the signs of the existing luxation are not very marked ; 
however, we find, on pressing the axillary cavity with the fingers, 
‘that the head of the humerus is approximated to the internal part 
and depressed. From this array of signs we conclude that there 
exists a complete ewécoracoid luxation. The crepitation is well 
marked in the movements. The remainder of the humerus is 
sound. | 

‘The 4? forears appears slightly shortened; it ahows sug- 
mentation of sise in its upper third. There, in fact, we find a 
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shightig deformed callus occupying botk Bones, beginning at the 
upper third of the ulna, nearly 6 centimètres from the olecranon, 
and procccding down the forcarm towards the radius. This callus 
describes a curve with convexity in front, and concavity behind. , It 
extends to nearly 4 centimètres from the styloid apophysis of the 
radius. It occupies all the interosseous space towards the upper third 
ofthe forearm, especially behind. This voluwinous callus, elon- 
gated from above downwards, from within outwards, indicates an 
old consolidated fracture. This spontaneous fracture affected both 
boues, the ulna at its upper third, and the radius in its middle 
portion ; tbat 1s to say, that there was here an oblique fracture of 
lle forearm. The callus, just described, greatly interferes with the 
movements of flexion and extension of the fingers. The fingers 
of the left hand are habitually stretched, but extension and flexion 
tan be completely executed; still, in their usual condition, the 
fingers are placed in relatively different positions, the index being 
permanently stretched. 

€ Right upper limb.—Ils length, messured from the acromion to 
the epitrochles, is 29 centimètres; it is, consequently, shorter by 
2 centimètres than that of the oppoaite side; there is no luxation 
of the shonlder. The movements of the scapulo-humeral articula- 
tion are all made in their entirety, only at times some cracks are 
heard on moving, indicating sncipient arlérilis. 

“The forearm exhibits lesions analogous to, if not identical with, 
those described above for the Jeft forearm. A voluminous callus 
exists, wbich we are about to describe. This callus indicates a 
fracture involving both bones near and below their middle part. The 
larger callus is that.of the ulna; it is situate on the inner border 
ofthis bone. This callus is about 4 centimètres long, and descends 
to about the samo length from the inferior portion of the bone. It 
is about 3 centiwôtres in thickness; much less in length is the 
tallus of the external side, that is to say, that of tho radius; its 
thickness may be regarded as perceptibly the same .as that on its 
tompanion bone. The movements .of the fingers, namely, those 
produced by the action of the flexor and extensor muscles of the 
digits, are much more easily made than in the opposite extremity. 
This greater facility of motion must be attribnted to the conditions 
in wbich we find the forearm. 

“In conclusion, there was complete fracture of both Lones, wkick 
hs wow consolidated and presents a voluminous callus.” 
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I shall complete this statement by some details relating especially 
to different sensory and motor disorders, and to the general state of 
the patient. 

Digestive apparatus.—The tongue, when protruded, is stirred by a 
slight trembling, chicfiy marked at the tip on the right side. The 
appetite is good. Deglutition easy. No difficulty of defecation. 
The patient several times experienced lightning pains occupying the 
inferior part of the rectum and labia majora. These pains are, gene- 

‘rally, less intense than those which are felt in the limbs. 

Circulation and respiration.—Pulse small, regular, middling 
frequent, heart normal. Auscultation and percussion give negative 
results, with respect to lungs. | 

Urinary function normal.—The urine exhibits no alteration in its 
physical and chemical constitution. 

During the course of late years C— has suflered considerable 
emaciation. She formerly measured 85 centimètres around the 
waist ; to day, she measures no more than 64. This emaciation has 
made ‘special progress, since 1868. 

The ribs are solid and do not give way at al to pressure, as 
usually occurs in osteomalacia. Neither the pelvis, nor the fingers, 
exhibit the déformations usually connected with this affection. 

Movements, sensibilitg.—It is found that the movements of the 
lowcr extremities, limited though they be, are still rathe: energetic; 
but they are manifestly incoôrdinate; moreover, the patient has 
completely lost sense of the positions in which her limbs may be 
placed. Provoked as well as spontancous movements are cffcctcd 
completely without pain. 

On the limbs, the patient feels touch, tickling, pinching, pin- 
pricking. Thero is no porceptible difference in this respect betweomn 
the two lower members. 1lowevor, it appears manifest that sensi- 
bility is markedly blunted in the feet. Examiuation of sensibilit 
to cold furnished the following results : If, after closing the patient’s 
eyes, a pewter vessel be applied to the different segments of the 
lower limbs, sometimes, a burning sensation is perceived, sometimes 
the touch merely. Neitber the cold nor the weight of the vesscl is 
felt. But if during the experiment the patient be permitted to look, 
she suoceeds, after making a kind of effort to get at the true sen- 
sation, in recognising that she is at fret deceived and that the object 
touching her is really cold. 

The patient cannot at present make use of the left upper ez- 
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tremity, even to help in feeding herself. She has little strength in 
the hand on this side, and the motor incoürdination is well-marked 
throughont the limb, whether the eyes be shut or open, when she 
is executing the movements. The motor incoürdination has shown 
itself especially during the past month. The diffcrent modes of 
sensibility are preserved here. Ilowever, the patient does not dis- 
tinctly perceive the difference between two bodies unequally cold. 
The movements of the right upper extremity are less gravely 
affected ; incoôrdination is 1css marked ; it is notably increased when 
the eyelids are closed. To-day she cannot raise a glass to her lips 
with this hand, except with great dificulty. 

December, 1876.—The cracking sounds in the right shoulder are 
becoming more and more manifest ; no pain nor swelling is observed 
at the joint. . | 

December 15th.—C— has remarked, for some days, that she 
experiences crackings in the left femporo-mazillarg articulation. It 
is observed that the articulation in question possesses exaggerated 
mobility, spontaneous or provoked movements do not cause any 
pain.! 

! This patient died in 1876, of rupture of an sortie aneuriss. Theo spinal 
cord showed sclerosis of tho posterior columns characteristic of the locomotor 
ataxia. The lesions on wbich we have here to insist are those of the 6oues and 
of the joisés. | 

The two scapulæ which were fractured are shortenod, because the inferior 
sgment has slipped up on the postcrior surfnce of the stpcrior segment. They 
exhibié a callus, regular cnough and complete on tho right—irregular and in- 
complete on the left, inastauch as tho fracture which bas tho form of a right 
anglo with apex internally, is only consolidated in its vertical portion—tho two 
lips of tho horizontal portion of tho fracture are not unitod and are. covcred 
with osseous vogetations, ‘The fractures aro situated at tho middle part of tho 
sub-spinous fosss. 

The {4/7 clucicle exhibits a consolidatod fracturo, situatod at the junction of 
ite external fourth with its internal three fourths. 

Tho right nlus and radiws present voluminous calluses consecutive on 
fractures wbich took place at the junction of the inferior third with the middle 
third. Both aroshortencd. | 

On the /e/7 sius is found a very large callus at the junction of the upper fourth 
with the lower three fourths. From the external and posterior border of this 
callus starts an ossoous jotty, which procceds obliquely downwards, describing 
A curve, concave behind, and unites with the radius, a little below its upper 
third Theo radis which was fractured, in its middle portion, presents a callus, 
Éve œ six centimètres in length, voluminous, and which gives origin below to 
another osseous jetty, which proceeds to unite with tbe anterior surface of the 
uns, in such a manner as that the supcrior jetty is situated behind the two 
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This observation, I think, does not require a long commentary ; 
the lessons which it contains speak for themselves. 

The peculiar circumstances in which, under the influence of quite 
insignifiant traumatic causes, the several fractures were produced, 
alike in the thigh and in the two forearms, do not pernit us to 
recognise in this case the intervention of any of the influences which, 
as a rule, preside over the development of the fracéures called spou- 
tancous. Thus, for instance, we had grounds for eliminating al 
action of hereditary predisposition, and again all influence of « 
diathetio element, such as syphilis, cancer, gout, rheumatism. I 
will add that the different parts of the akeleton, particularly the 
ribs and the pelvio bones, do not present any of the lesions which, 
clinically, may serve to mark the disease known as osteomalacis. 

Lastly, and this point deserves particularly prominence, we 
cannot invoke the existence of a nutritive disorder of the osseous 
tissue resulting from a prolonged functional inaction of the limbs, 
itself consecutive on the spinal affection. All the details of the 
observation, on the contrary, establish clearly, so far as the upper 


bones, and the lower one on the contrary, anterior to them. On both sides, the 
bones of the fore-arm are shortened, the radius principally, and the left radius 
in particular (Plate IX). 

The coso-femoral articulations exhibit tho usual lesions of the k 
Qj alaxic patients. Right and left, the border of the cotyloid cavities which is 
s0 marked in the normal state, is mostly rs it bas even disappeared in 
the lower half, especially on tbe right. In fact, on this side, the ootyloid 
cavity becomes confounded with the external surface of the ischium. Above, 
the cotyloid cavity is not more than a centimètre in depth, and hardiy a ccnti- 
mètre and a half on the left. 

Tho lesions aro still more markod as rogards the /æwurs. On the right, the 
head, the neck, and a considorablo portion of tho trochanter smajor have 
disappcarod. On tho loft, the head no longer exists, the neok nersists but 
reduoed to a rudimentary stale, reduced in sise by two thirds ; the trochanter 
major is worn down, and what remains of the upper extremity of the ‘femur 
tormiuates in an irregular callus, presenting in its inferior and interior part 
a sort of triangular jetty in the form'of a lamina separated from the corre- 
sponding surface of the bone by an interval of three or four millimètres. 
In a word, besides the lesion due to the arthropatby, wo have here a fracture. 
Neariy the whole of the upper fragment is destroyed by atrophy, by rubbing, 
and the remaining portion is united with the inferior fragment. From the 
lesions just described it also results that, whilst the right femur is 50 coati- 
wètres in length, the left is only 19 centimètres (Plate X). 

16 w21 he seon, by the preceding description, and these are very interesting 
lesions, of a kind eltogether pecaliar, that are not to be met sitk in the ordi- 
pary forms of dry arthritis.—B. 
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limbs are concerned, that the fractures occurred at a period when 
these limbs still possessed all their physiological movements, the 
spinal discase being here represented by shooting pains only ; and, 
with respect to the left lower limb, it also still possessed, when the 
neck of the femur was broken, extensive and encrgctio movements, 
modified merely, for some time past, by motor incoürdination. 

After these successive eliminations, we are led to admit, if I am 
not mistaken, as an hypothesis which is at least a very probable 
one, that the tragility of the bones bas here been a consequence, in 
some sort an immediate one, of the lesion of the nerve-centres. This 
hypothesis, being closely connected with that which I formerly pro- 
posed, in reference to the determination of the pathogenic mode in 
which the artéropathies of ataria are produced, I believe I may 
hold myself dispensed from here re-entering into its discussion, and 
I will confine myself to referring the reader to the arguments which 
I have several times brought forward.! 

This vice of nutrition, subordinated to an influence of the nervous 
system which renders the bones brittle and which enables us to 
understand the occurrence of spontaneous fractures, is also, I think, 
one of the principal elements that concur in the production of those 
singular artäropatäies of which our observation presents a most 
remarkable example. It is, in fact, known from the description 
I have given, that the very rapid and extreme wearing away of 
the articular extremities of the bones is the principal character 
which, from an anatomo-pathological point of view, distinguishes the: 
arbkropathies of atazia from common, dry arthritis. 

It is not without interest to notice that the production of frac- 
tures, suporveniug undor tho influence of tho most trivial causes, is 
far from being on absolutely rare fuct in tho history of progressive 
locomotor ataxia. I lave, for my own part, already met with a 
certain number of examples of this kind, and quite recently Dr. 
Weir Mitchel ? called attention to the fragility of the bones of the 
lower extremities in ataxic patients, and to the frequency, in these 
patients, of the fractures termed spontaneous. I will add that 

! “Sar quelques arthropathies qui paraissent dépendre d’une lesion du. 
cerveau ou de la moelle épinière,” in ‘ Arch. de Phys. t. ler, p. 161. See 
also, idem, t. il, p. 121; and t. iii, p. 306; ‘Leçons sur les Maladies du 
Système Nerveux,” t. à, p. 54- 

3 “Theo Influence of Rest in Locomotor Ataxy.” ‘ The American Journal of 
Medical Science,” July, 1873, 113, 116; and ‘Centralblatt,” p. 720, 5 Oct. 
No. 46, 1873. 
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amongst the cases which have been collected in the different writ- 
ings consecrated to the study of this kind of fractures, there is a 
certain number in which we may perceive—although they have not 
“been noticed by the writers—tabetic symptoms, and particularly 
attacks of lightning pains. I will mention as examples, amongit : 
others, the cases No. 32, and 33, of the work of Dr. E. Gurit.' 
Extract from the ‘ Archives de Physiologie Normale # Patho- 


logique,” 1874, p. 166. 


1 X Guarlt, ‘ Havdbuch der Lehre von den Kaochcabrüchen, » 1er Theil, p. 
347, ‘ Die Knochenbrüchigkeit.” 


IL. 


ON THE TUMEFACTION OF THE MOTOR NERVE-CELLS AND 
OF THE AXIS-CYLINDERS OF THE NERVE-TUBES IN 
CERTAIN CASES OF MYELITIS. Br J. M. Cuarcor. 


(See Lecture X, p. 144.) 


In the case of subacute myelo-meningitis, which he has made the 
subject of a work full of important details, Dr. C. Frommann has. 
noted with care the remarkable tumefaction which is here and there 
presented by the axis-cylinders of the nerve-tubes of the white 
substance, not only at the most gravely injured part of the cord, 
but also at a great distance from this focus, in spots which he 
believes to have been affected in a secondary manner.! I have 
recently had occasion to meet with this alteration of the axis. 
cylinders, in three cases of irritative lesions of the spinal cord; the 
observations which I have made in reference to this subject will 
allow me to confirm and complete, in some respects, the description 
given by Dr. Frommann. I may add that, in at least one of these 
cases, I remarked a tumefaction of the nerve-cells of the anterior 
cornua which, if Î mistake not, has not yet been noticed in such: 
cases ; and which deserves to be brought into connexion with the 
same kind of alteration presented by the axis-cylinders. 


Oss. 1.—During the siege of Paris, a Garde Mobile was 
wounded, early one morning, in a reconnoissance, and was brought a 
few hours afterwards to the ambulance of Arcueil, completely para- 
lysed in his lower extremities. He succumbed the same night, 
about twenty-four hours after the accident. À ball had entered 
near the right shoulder, and came out on the opposite side, in the 
Jumbar region. At the autopsy the cord was found completely 

1 “Untersuchung über die normale and patholog. Anatomie des Rucken- 


markes.” Jena, 1864, pp. 98-99, and 104-105. See also, in same work, figures 
11 and 12 of plate iv. 
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divided at the upper part of the dorsal region; a shred of dura 
mater alone kept together the two separate ends of the spinal cord. 
À microscopical examination of two sections of the cord, in the 
fresh state, taken from the vicinity of the wound, to the extent of 
about two centimètres, gave the following results. There did not 
seem to exist any perceptible alteration of the nerve-elements, 
either in the white or grey substances ; no granulo-cellular or non- 
cellular bodies; no isolated fatty granulations, on the contrary the 
myelocytes appear perceptibly more voluminous than in the 
normal state. Many of them are enveloped in a thin layer of pro- 
toplasm, sometimes globular, sometimes slightly elongated. Some 
of the rudimentary cells contain two nuclei. On the capillary 
vessels, the walls of which exhibit no trace of granular fatty infiltra- 
tion, the nuclei are more voluminous, and many show traces of seg- 
mentation. À study of the sections hardened in chromic acid, and 
coloured by carmine, enables us to perceive alterations which had 
escaped the eye, in the fresh state. We find, on transverse sections, 
scattered over different spots of the lateral and posterior column, a 
kind of rounded or oval islets, in the area of which all the axis 
cylinders have acquired  relatively considerable diameter (fig. 32, 
a). Some measurements yield the following results : axis cylinder 





Fra. 32.—Traumatic myelilis. a. Axis-cylinders of abnormal volume, mea- 
suring Ou, O1—Op, 0099. à, Normal axis-cylinders measuring o0w,0033. 


remaining normal in the affected spots, o‘0033"%; hypertrophied 
axis cylinder, from o‘oogg"® to o‘o1"" The medullary sheath is 
not developed in proportion, and it forms around the hypertrophied 
cylinder a thin circular layer. Here and there, some nerve-tubes 
with voluminous axis-cylinders are met with, not assembled in 
fascicles like the preceding ones, but scattered and isolated in the 
midst of healthy nerve-tubes. 

The reticulum of the neuroglia is nowhere thickened, but the 
stellate connective cells are manifestly more voluminous and more 
clearly defined than in the normal state ; some of them enclose two 
large nuclei. The connective cells do not appear more voluminous 
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or more numerous in the places where the axis-cylinders have in- 
creased in size, than in the regions where the nerve-tubes have pre- 
served all the characters of the normal state. Longitudinal sections 
enable us to note that the hypertrophied axis-cylinders have not an 
unform diameter throughout their whole length; far from that, 
they present fusiform swellings at intervals, and it is only at these 
swollen places that they acquire the colossal dimensions already 
referred to. In the parts between, the diameter of the axis-cylin- 
der go scarcely beyond the normal figure. The nerve-cells of 
the grey substance do not appear to show any perceptible 
alteration. 

Oss. 2.—1I owe the knowledge of the second case to M. Joffroy, 
who has enabled me to verify the anatomical details connected with 
it. It relates to a tall and robust man, aged 36. After some 
rather vague, premonitory signs, not exceeding the four-and-twenty 
hours, this man was taken, almost suddenly, without perceptible 
use, with complete paraplegia, accompanied by loss of sensi- 
bility and retention of urine. Six days after the invasion, the urine, 
withdrawn by means of a catheter, contained blood. Seventh day, 
disappearance of reflex movements in the lower extremities; forma- 
tion of bedsore on the left nates. Eighth day, respiratory disorder ; 
fetid urine. Electric contractility is preserved in the lower limbs. 
Thirteenth day, chilling of extremities. Patient succumbed on 
tbe fifteenth day. 

Autorsy.—On a level with the sixth and seventh dorsal vertebræ, 
the cord throughout its thickness, with the exception of a small 
extent of the posterior white columns, is softened, transformed into 
a complete mash, enclosing vessels gorged with blood. Above this 
chief focus the ramollissement ascends to the second and third 
dorsal vertebræ, graduelly diminishing in extent, and limiting itself 
to the central regions of the cord. Below, it descends, limited 
lkewise to these regions, to near the commencement of the lumbar 
enlargement. Neither this nor the brachial enlargement appears, 
to the naked eye, to have undergone any perceptible alteration. 

Mieroscopic examination in fresh state.—In the softened spots 
are found granular corpuscles, with or without nuclei, and numerous 
Îree myelocytes. There are no leucocytes. 

On the parietes of tbe vessels, which present also a slight degree 
Of fatty infiltration, the nuclei are more numerous than in the 
normal state. In some preparations deeply pigmented nerve-cells 


or 
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are found, which, however, do not exhibit any other modification of 
structure. 


b 
Fi. 33.—a, a. Largest axis-cylinders, measuring op,or—0y,0099. 
6. Normal axis-oylinders measuring 0p,0033. 

Eramination of sections hardened by chromic acid and coloured by 
carmine ; transverse sections ; dorsal region. —All the places wbich 
were found softened have disintegrated; but, elsewhere than in 
these parts are found scattered, here and there, a large number of 
small lacunæ or foci of disintegration, sometimes rounded, some- 
times oval; these foci, chiefly occupy the lateral or posterior 
white columns; but a certain number of them is also met within 
the grey substance, and particularly in the posterior cornua. Intbe 
vicinity of these foci, as around the parts disintegrated by ramol- 
lissement, the reticulum of the neuroglia is remarkably thickened, 
but without the adjunction of fibrillæ of cord-formation. The knots 
of the reticulum here present star-shaped spaces, enclosing three or 
four and sometimes five myelocytes. Many alveolæ are empty; 
others contain healthy nerve-tubes; most enclose axis-cylinders, 
generally deprived of medullary matter, the diameter of which 
largely exceeds the normal standard. The largest of these avis 
cylinders measure 0,045"®; others 0,035"®; others, again, 
0,025"% only, the normal condition being represented by the 
figure 0,0025"% Beyond the vicinity of the foci of disintegre- 
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tion, in the spots where the connective reticulum is not thickened, 
the large axis-cylinders are found sometimes isolated and scattered 
here and there, and sometimes united in rounded or oval groups. 
They are also seen either isolated or clustered in the cervical and 
lumbar regions of the spinal cord, where the foci of disintegration 
of the reticulum-hyperplasia are completely absent, 


10. 34.—a. Largest axis-cylinders. 


An examination of the longitudinal sections shows that the ex- 
traordinary dimensions, which have just been stated, correspond to 
the fusiform swellings of the axis-cylinders; in the intervals 
between, the cylinder recovers almost its normal diameter (fig. 34). 
We can follow the axis-cylinders with moniliform dilatations on 
successive sections representing a length of from half to one centi- 
mètre; above and below, they resume their normal character. 

By means of comparative measurements, we appear to see that 
a cousidersble number of the motor nerve-cells, in different regions 
of the cord, have increased in volume. However this may be, this 
cell-swelling is much less marked and less easily determined than in 
the following case. 

YOL. H. 21 
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Oss. IIL.—This third case was noted at the Hôpital de la Pitié 
by M. Bourneville, who left to me the task of the histological 
examination of the spinal cord. With respect to the details of the 
clinical history and the macroscopic anatomy, Î would refer the 
reader to the account published by M. Bourneville, in No. 40 
of the ‘ Gazette Médicale” for 1871 (7th Oct., p. 451), as Ï desire 
to confine myself to some very summary remarks on these points. 
The subject of this observation is a woman, aged 58, who awoke 
one morning with a rather sharp pain in the nape of the neck, and 
a contraction of the right sterno-cleido-mastoid muscle. Five days 
later an incomplete motor paralysis, with diminished sensibility of 
the left upper extremity, showed itself. On the eighth day from 
the appearance of the first symptoms death supervened suddenly, 
in consequence of a fit of dyspnæa. In this woman’s case the dis- 
ease, it would appear, had shown itself without forewarnings. The 
patient, however, stated that she had, two years before, experienced 
symptoms very analogous to her recent symptoms, which, after a 
very short time, disappeared, leaving no trace. 

AuTorsy.—Transverse sections of the spinal cord, after only s 
few days’ maceration in dilute chromic acid show, in the lateral half 
in the cervical region, an oval blood-clot focus, measuring 4 mill- 
mètres in its widest part (antero-posterior diameter), by 3 milli- 
mètres (transverse diameter), which extends, in height, from 
‘about the level of the first cervical pair to that of the seventh. 
This focus occupies the internal and posterior half of the left 
anterior cornu of grey substance. It is prolonged forward, 
in the substance of the antero-lateral column of the same 
side, following the direction of the intra-spinal course of the an- 
terior roots. 

The hbæmorrhage is only partially of recent date. On certain 
points of the focus it evidently belongs to a distant epoch, for here 
and there are found pigment-granulations and rounded masses pre- 
senting the appearance of a cell, and enclosing clusters of blood- 
corpuscles. In addition we find, either in the focus itself, or in the 
substance of the parts which constitute its parietes: 1°, capillary 
vessels, presenting moniliform dilations at intervals, the walls of 
which, laden with very numerous nuclei, present here and there 
clusters of fatty granulations ; 2°, axis-cylinders deprived of medul- 
lary matter, and much larger than in the normal state ; 3°, numerous 
myelocytes, some free, others enveloped in a small mass of proto- 
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plasm; 4°, lastly, débris of connective reticnlum, the meshes of 
which, apparently fibroid, are remarkably thickened. 

After complete hardening of the cord an examination of trans- 
verse sections shows, besides, what follows: on points of the white 
substauce, very distinct from the walls of the blood-clot focus—in 
the most posterior part of the posterior columns, for instance—are 
found irregular spots where the axis-cylinders, surrounded solely 
by a layer of medullary matter, have generally acquired enormous 
dimensions of from 0‘026"%: to o‘o18"2: in transverse diameter, 
In the intervals between these nerve-tubes with swollen axis-cylin- 
ders the meshes of the reticulum are sometimes thickened ; generally, 
however, they are no thicker than in the normal state. 

But what appears most striking in this examination are the truly 
colossal dimensions which, in the left anterior cornu of grey matter, 
m the vicinity of the clot-focus, are exhibited by the mu//ipolar 
nerce-cells. Thus, whilst the largest cells of the right cornu 
measure, on an average, 0‘0495"%- in their greatest diameter, those 
of the right cornu may reach o‘0825"". The least voluminous of 
the latter are still 0056" in diameter. Besides, the tumefñied cells 
are not only more voluminous than in the normal state; they are 
also manifestly deformed. They have lost their elongated shape, 
and become globular ; they look as if excessively distended, and 
their parietes appear bossed. Nor do the cell prolongations now 
present their usual slenderness; they are thickened and tortuous. 
Thesubstance which forms the body of the cells, thus altered, becomes 
strongly coloured with carmine; it is finely granular, slightly 
opaline, and, moreover, a little opaque, for the glance with difficulty : 
penetrates to the pigmentary mass and to the nucleus. The latter, 
however, and the nucleus also, have always appeared to present the 
characters of the physiological condition. I was fortunate enough 
to make Dr. Lockhart Clarke, durmg his last visit to Paris, a 
witness to all the peculiarities which have just been described. 

The longitudinal sections show the moniliform aspect of most 
of the swollen axis-cylinders, already mentioned in the first two ob- 
servations. But one fact peculiar to the third case is that a certain 
number of these voluminous cylinders preserve their abnormal 
dimensions uniformly throughout a great length, without traces of 
dilatation or narrowing. A final point which deserves particular 
notice is this, that in this same case a first examination in the fresh 
state enabled us to recognise the tumefaction of the axis-cylinders ; 
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so that this cannot possibly be an artificial product, an accidentsl. 
result of the method of preparation. 

I am inclined to believe that the tumefaction of the axis-cylinders 
described in these observations, and that of the nerve-cells likewise, 
ought not to be considered merely as curiosities of pathological 
anatomy. On the contrary, it appears very probable that these 
alterations will be met with again in a good number of cases of acute 
or subacute myelitis (where without any doubt they play an inte- 
resting part), when they shall have sufficiently attracted the 
attention of observers, and when, on the other hand, our means of 
anatomical research shall have been still further improved. Às 
regards the swelling of the axis-cylinders, at the moment of con- 
cluding the present note, I find it mentioned, once again, in an ob- 
servation which forms part of an interesting memoir that has just 
been published at Leipzig by Mr. W. Müller. This case, like the 
first one of those I have reported, relates to a traumatic lesion of 
the spinal cord. The brachial enlargement, especially, had been 
injured, and at the autopsy it was found softened; death super- 
vened thirteen days after the accident. The swollen and varicose 
exis-cylinders were met with, not only in the vicinity of the focus 
of ramollissement, but also much beneath this focus in the lateral 
columns (consecutive descending myelitis), throughout nearly the 
whole length of the dorsal region.! It is known, from the histolo- 
gical researches of H. Frommann,* and from my own, that, in most 
forms of sclerosis, and particularly in disseminated sclerosis, at a 
certain period of the alteration, a very perceptible augmentation of 
diameter is observed in a certain number of axis-cylinders, besides 
the fibrillary metamorphosis of the neuroglia reticulum ; indeed, the 
tumefaction, in the laiter case, is uniformly spread over a great 
length of the cylinder, and not simply localised in certain spots, as 
occurs in acute myelitiss However this may be, the alteration in 
question appears to be, it is clear, common with some variations to 
primary, acute, subacute, and chronic forms of inflammation of the 
spinal cord. | 

What is the signification of this alteration? If I do not mis 


1 ‘Beitrage zur Patholog. Anatom. und Physiol. der menschlichen Rücken- 
marks.” Leipzig, 1871, pp. 11—13. 
# “ Untersuchungen,’ &c., 2 Theil, Jena, 1867. 
‘ Histologie de la Sclérose en plaques,” Paris, 1869, pp. 11—13. 
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“ake, it ought to be approximated to the swelling frequently 
presented by various anatomical elements, glandular epithelial cells, 
and cartilage capsules, for instance, under the influence of certain 
irritations. If it be thus, the reader may convince himself by 
referring to the observations contained in this note, that the tume- 
faction of axis-cylinders may, in certain cases, be the first anatomi- 
cal expression of the inflammation of the spinal cord. It may, in 
fact, be found existing alone, independent of every appreciable 
<oncomitant alteration of the medullary cylinder, the neuroglia- 
reticulum, and the capillary vessels. 
From this point of view, our first observation especially is most 
instructive. It also shows with what rapidity irritation may 
modify, in the cord, the structures of the nerve-elements, even in 
parts comparatively very distant from the primary seat of mischief. 
The latter fact, that is, the propagation of irritation to a distance 
is equally well illustrated in our second observation; as also in the 
cases of MM. Frommann and Müller, where, at a great distance 
from the principal focus, we see the axis-cylinders swollen, here and 
there, either along the course of the posterior columns, or in that of 
the lateral fascicles. Everything tends besides to show that the 
iritation of the nerve-tubes and, more explicitly, of their axis- 
cylinder is, in acute or subacute myelitis, sometimes the initial 
primordial fact (parenchymalous myelitis) ; sometimes, on the con- 
trary, a deuteropathic phenomenon, consecutive on inflammation of 
the connective reticulum (inéerstitial myelitis). Hence, we have 
reason to apply to acute or subacute myelitis the fundamental 
distinction proposed by M. Vulpian,! in reference to spinal seleroses. 
The morbid process, the most sglient features of which have just 
been recalled may, if it be not hindered in its development, issue in 
the disintegration, and finally in the complete destruction of the 
axis-cylinder. It is not, in fact, rare to meet, in cases of some 
Sanding, with a certain number of swollen axis-cylinders, which, 
when examined in longitudinal sections of the cord, appear to be 
unequal, humped on the surface, and furrowed across with more 
or less deep slits. At the most advanced stage, owing to the aug- 
mentation of these elits, the swollen part of the cylinders may be 
divided into several irregularly globular and independent masses, 
This mode of alteration was very marked in our second and third 
“Observations ; it has been perfectly described in the cases of MM. 
1 “ Archives de Physiologie,” t. ii, p. 289. 
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Frommann and W. Müller. When matters are at this point, the 
axis-cylinders have been already long deprived of their medullary 
covering. It is scarcely doubtful that the swollen nerve-cells may, 
also, experience a consecutive atrophy, corresponding to this dis. 
tegration of the axis-cylinders. I shall confine myself, at present, 
to these remarks, which I hope soon to resume and develop in a 
general study on the pathologic histology of acute myelitis ; but, 
I do not wish to conclude this note without pointing out that the 
tumefaction of the axis-cylinders does not exclusively pertain to the 
nerve-tubes of the spinal cord. I have myself observed it several 
times in parts of the brain affected with anæmia, but not yet 
softened, in consequence of the obliteration of an artery of the 
brain by thrombus. 

Moniliform tumefaction of the axis-cylinders has besides, been 
long observed in the retina, by MM. Zenker Virchow® H, 
Müller,‘ Schweigger,f and Nagel,$ in the brain (yellow ramollis- 
= sement of the cortical layer, and congenital interstitial encephalitis) 
by H. Virchow.7 Lastly, and more recently, Dr. H. Hadlich $ has 
noted the varicose swelling of the axis-prolongations (Hawplazes- 
cylinderforsatz), of the great nerve cells of the cortical layer of the 
cerebellum in a patient affected with cerebellar hæmorrhage. 

(Extract from the ‘ Archives de Physiologie Normale et Patholo- 


gique, 1871—1872, p. 93.) 


1 * Archives de Physiologie,’ t. 11, p. 289. 

3 6 Archiv für Ophth.,” Bd. ii, S. 137. 

8 4 Virchow’s Archiv,’ Bd. x, S. 175, 

4  Archiv für Ophthal.,” Bd. iv, 2, S. 1. 

5 Ibid., Bd. vi, 2, S. 294. 

6 Ibid., Bd. vi, r, S. 191. 

7 “ Virchow’s Archiv, Bd. x, S. 178, and Bd. xliv, S. 475. 
8 Jbid., Bd. vi, 4° fg. S. 218, 1860. 
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NOTE ON A CASE OF SPINAL PROTOPATHIC PROGRESSIVE 
MUSCULAR ATROPHY (DUCHENNE-ARAN TYPE). ByJ.M. 
CHARCOT. 


(See Lecture XI, p. 163). 


Tse principal clinical characters which allow us to diagnose, pro- 
topathic musculer atrophy, during life, will be found assembled in 
the following observation, which is a remakable example of this 
form of chronic amyotrophy. Here, in fact, the diagnosis, whieh 
anatomical examination afterwards confirmed, was made during the 
patient’s lifetime : 

Laure W— was admitted to the Salpêtrière, March r9th. She 
was affected with progressive muscular atrophy, the first sympéonss 
of which she had experienced in 1862, at the age of about thirty- 
seven. 

The patient’s history gave only negative results on inqæiry ; none 
of the members of her family had been affected with mussular 
atrophy, nor had she herself ever had any disease, save the erup- 
tive fevers of childhood; finally, she had been a sempstress all her 
life, and has never experienced privations, nor inhabited an un- 
healthy dwelling. 

À certain progressive weakness, not accompanied by any sensory 
disturbance, marked the invasion of the symptoms in the upper 
extremities. Soon after atrophy attacked the muscles of the left 
hand ; then, six months later, the right was attacked, in its turn. 
Dating from this period, the disease pursued its career in a regnlas 
and slow manner, occupying one after another, from below upward, 
the several segments of the upper extremities, but proceeding much 
more rapidly in the right than in the left side. It should, how. 
ever, be remarked that, for about eight years, the lower extremi. 
ties had been the seat of singular phenomena. Real paroxysms of 
pain used to occur, accompanied by violent muscular jerks. These 
fits come on, by preference, whilst the patient was in bed; bn 
they might also take place whilst she was walking, and they were 
violent enough to compel her to perform odd movements (curtseys, 
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bows, &c.).1 They were calmed by the application of cold water 
to the lower extremities. 

Present state, May, 1869, seven years after the invasion of the 
disease.—The atrophy has invaded both hands, both arms, both 
shoulders, especially the right, as likewise the muscles of the supra- 
and sub-spinous fossæ. No fibrillary movements are noticed either 
in the forearms, nor in the arms, but they have a very distinct exist- 
ence in the right shoulder, where they are determined by the 
slightest shock ; they are likewise observed in almost the whole of 
the upper part of the back. The lower limbs are perfectly free ; 
the patient walks about the whole day long. Nothing noticeable 
in face, tongue or larynx. From time to time slight fits of dys- 
pnæa, but not of an urgently threatening character. About a year 
ago, the patient experienced pains in the neck, on the side of the 
vertebral column, in the lateral muscle-masses. To-day, these 
pains have disappeared, but similar ones have come on in the left 
side of the neck. In addition, for some time past, the patient 
experienced formications and numbness in both arms. 

1872.—The patient was, for six months, put under treatment by 
continued (descending) currents, but if there were any improve- 
ment, it did not last. The atrophy whilst making progress in the 
upper extremities and in the trunk, had not perceptibly invaded 
the lower limbs, the functions of which were freely carried on. 
Still, the patient always complained of the existence of pains, 
coming on by fits and starts, in the neck, the back, and the lower 
extremities ; and it was directly determined that pressure on the 
spinous apophyses was painful all along the vertebral column. 

From 1872 to 1875 the state of the patient remained much the 
same. She was several times shown to those who assisted at the 
lectures given in the Salpêtrière, as an example of protopathic 
spinal muscular atrophy. This diagnosis was based upon the fol- 
lowing chief characters : in spite of the considerable reduction in 
volume which the muscular mass of the upper extremities had un- 
dergone, these were not in reality affected by true paralysis; certain 
partial movements were possible, particularly the movement of ele- 
vation by the shoulder-muscles. Thanks to these movements, the 
patient could yet to some extent make use of her hands. By means 
of some manœuvring she could still manage to turn the handle of a 
lock, open a drawer, lift a chair, or at least drag it where she pleased. 


1 In conjunction with M. Gombault. 
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Generally speaking, her upper extremities were flaccid, usually 
hanging down by her sides, free from articular stiffness. The 
fingers, however, were flexed on the palm of the hand, without its 
being actually possible to extend them. 

The lower extremities were quite free; their muscular masses 
were voluminous ; the patient walked easily, and even went rather 
long distances outside the hospital, without great fatigue. 

1875.—The atrophy of the muscles is extremely marked in the 
upper parts of the body. It bears, almost equally, on both upper 
extremities. The deltoids, the pectoral muscles, are almost com- 
pletely destroyed ; the intercostal spaces are deeply hollowed out ; 
the same thing is seen in the supra- and sub-spinous regions ; 
throughout all the upper portion of the body the skeleton shows 
itself, and seems merely covered by the skin. The head, no longer 
upheld by the muscles of the neck, falls forward, and remains 
habitually flexed upon the chest. From this attitude a certain 
difficulty of deglutition results, which is probably altogether me- 
chanical ; the patient can only swallow with great trouble whilst 
sitting, and consequently she has to eat standing. The dorso- 
lumbar column is greatly curved in, and the arms, which are always 
flaccid, hang usually behind the chest. 

Still the lower extremities are voluminous, and walking is always 
easy. The difiiculty of breathing has become very great; the 
utterance is broken, panting, and the voice somewhat husky 
(voilée); however, the articulation of sounds is perfectly distinct ; 
the tongue has preserved its original volume and the freedom of all 
its movements. The vocal troubles should, therefore, be attributed 
to the difficulty of breathing, which is remarkably increased by efforts 
aud by walking, the patient cannot go up a flight of stairs without 
getting palpitations at once. Her pulse was not counted in 1875; 
in 1873, it was calm and regular. The cutaneous sensibility is 
normal, pressure on the muscular masses does not cause pain, the 
inéellect is perfectly preserved. 

During the last two months, the general debility makes rapid 
progress; the appetite is completely lost, vomitings supervene, 
copious leucorrhæa, and, lastly, œdema of the feet and hands. At 
the same time, the respiration grows more and more embarrassed. 
However, in spite of this state of extreme weakness, the patient 
continues to walk a little, and on the day before her death she was 
still able to go to the consulting-room of the infirmary. 
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On the 18th of May, it was impossible for her to quit her 
dormitory to go to the chapel, as she was accustomed. During 
the night, she was seen to leave her bed in order to go and sit in 
her arm-chair; as she remained there for a considerable time 
without stirring, her neighbours called her; they came to her, 
found her motionless, extremely pale, having nearly lost conscious- 
ness altogether. She was put back in her bed, where she soon 
died. 

AurTorsy, May 19. Nervous system.—The brain and cerebellum 
are not the seat of any lesion; neither are the protuberantia or 
bulbus affected. The bulbar nerve-roots are normal in size, and 
bave their usual white colour. 

Spinal cord.—The anterior roots are reddish, transparent, mani- 
festly wasted. Their colour contrasts with the fair white hue of 
the posterior roots, which appear healthy. This state of the 
anterior roots is only met with in the cervical and dorsal regions. 
It ceases almost entirely at the first lumbar pair. The cord itself 
does not exhibit any grey coloration on its surface, its tissue is 
either softened nor indurated, there is no manifest thickening of 
the meninges. (On a transverse section, taken in the cervical 
region, we remark the gelatinous aspect of the anterior cornus, 
and the total absence of all grey tint on a level with the lateral 
columns. 

Muscles.—In a general manner, the affected muscles are dis- 
coloured ; they have assumed the yellow dead-leaf tint, and have 
undergone a more or less considerable reduction in size ; nowhere 
do we observe remarkable adipose substitution. They are not, 
however, all affected to the same extent, and some may even be met 
with which, like the trapezius, are only partially atrophied. 

Upper right limb.—The deltoid is yellow, and considerably 
thinned. In the arm, the triceps alone has retained a size and 
colour which approach to the normal state ; all the other muscles of 
this region are more or less wasted and discoloured. They are, 
however, less thoroughly affected than the muscles of the forearn, 
which, for the most part, are reduced to thin membranes; the 
flexor carpi ulnaris and the palmaris longus have almost completely 
disappeared ; the flexor carpi radialis and the pronator radu teres 
are a little less wasted. In the posterior region, all the muscles 
are deeply affected, with the exception of the extensor pollicis 
longus, which is still red and rather larger. In the hand, the 
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lumbricales have alone preserved their red hue, and a certain degree 
of prominence. 

Lower right limb.—Here all the muscles retain a still consider- 
able volume and their normal colour; none of them is manifestly 
wasted. The sccro-lumbar mass is perfectly preserved; at the nape 
of the neck, on the contrary, most of the muscles are wasted and 
discoloured. The Zaéissimus dorsi and the whole of the posterior 
part of the trapezius have undergone extreme atrophy. The cla- 
vicular fascicle of the latter muscle is, on the contrary, red and 
voluminous. The muscles of the supra- and sub-spinous fossæ are 
wasted. The pectoral and infercostal muscles, and the muscles of 
the anterior part of the abdomen have undergone extreme atrophy. 
The intercostal space is absolutely translucid. The diapéragm has 
thinned greatly; on raising the peritoneum, we can see numerous 
yellow streaks, corresponding to bundles of diseased fibres, alter- 
nating with less numerous red fibres. The sterno-mastoid muscles 
appear almost healthy, as well as the supra- and sub-hyoïd muscles. 
The muscles of the pharynx are of a fine red, and remarkable for 
their thickness ; those of the larynx appear equally normal. The 
longue has its normal volume, its different muscular layers are red, 
there is no trace of fatty substitution. The different viscera 
appeared healthy. 

Histological examination. Cervical region.—The dissection of 
small fragments of substance, taken on a level with the anterior 
Comua allows us to perceive the existence of alterations which bear 
alike on the vascular parietes, on the interstitial elements, and on 
the nerve-cells. 

State of the vessels—Generally speaking, the condition here was 
that of a chronic irritative process, determining the formation of 
new elements, and issuing in a sometimes considerable thickening 
ofthe vascular parietes. The different phases of this hyperplasic pro- 
cess may be followed easily enough on the walls of the capillaries. 

Ât an early stage, at intervals over the external surface of these 
walls large nuclei are met with, taking a deep tint with carmine, 
and surrounded by a rather abundant granular protoplasm. These 
elements make a noticeable prominence on the surface of the vessel, 
and are readily distinguished from the nuclei of the epithelium, 
which are paler, and, in certain positions, prominent, on the con- 
irary, towards the concave side. Further on, proliferation is pro- 
duced, then we find sometimes three or four nuclei united together 
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by a common mass of proitoplasm ; sometimes clusters of young 
cells more completely developed (PI. VIL, fig. 6, a, 6). 

It is probable that these elements are susceptible of undergoing, 
afterwards, modifications which bring them to a more complete 
organisation ; for in some spots, we find true fusiform bodies, fur. 
aished with very long prolongations and forming a sort of incom- 
plete adventitious coat to the capillary. The proper wall of most 
of these capillaries has undergone a very noticeable thickening. 
As to the endothelium, it does not appear to be manifestly modi- 
fied. In spite of an attentive examination it has been impossible 
{or us to distinctly ascertain the fact of the neoformation of 
capillaries. 

In vessels provided with several coats, the phenomena which we 
have just described are also produced. Here, again, it isthe external 
parts of the wall which were the almost exclusive seat of the morbid 
process ; the lymphatic sheath is thickened, its cavity no longer 
exists, it adheres closely to the surface of the vessel. However, 
the aspect exhibited by these parts varies, very probably, with the 
age of the lesion; sometimes they are charged with abundant 
cellular elements, sometimes, on the contrary, it is the fibrous ele- 
ment which predominates. Lastly, we should notice, in these 
same spots, the habitual presence of leucocytes, occasionally so 
numerous as to almost completely mask all other histological 
details (Pl. VII, fig. 7). Here again the internal membrane 
and the endothelium in particular, appear to be respected. As 
to the middle coat, it is evidently altered in certain points. ts 
muscular fibres become granular, and a number of them have 
disappeared. 

The alteration of the sewroglia is betrayed by the presence of 
some granular bodies, by a very considerable number of cellular 
elements, some of which present the characters of multiplication 
by scission (hour-glass nucleus), and finally by the unusual abun- 
dance of fibrillary tissue. 

As to the nerve-cells, they have largely disappeared. We may 
go over entire preparations without finding a single cell of any con- 
siderable size. À strong magnifying power must be employed, in 
order to distinguish a number of them. The smallest that can 
still be discerned are constituted by a voluminous nucleus, readilÿ 
coloured by carmine, provided with a large nucleolus and sur- 
rounded by a small rounded or oval zone of yellow pigment (PI. 
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VIL, fig. 4, a, a). Some others, less reduced in size, have pre- 
served vestiges of their prolongations in the form of angles ; their 
nucleus is nearly normal, like that of those already mentioned, and 
their protoplasma is quite infiltrated with pigmentary granulations- 
(PL VIT, fig. 4, 6). In a word, atrophy of the protoplasm, loss 
of the prolongations, comparative increase of the yellow pigment, 
long persistence of the normal characters of the nucleus and: 
nucleolus,—such are the characters of the process which here pre- 
sides over the destruction of the nerve-cells. 

In the lumbar region the substance of the anterior cornus is 
comparatively . healthy; the nerve-cells are abundant, most of 
them appear healthy, and merely a little more pigmented than 
usual. However, some of them, but, indeed, only a few, are found 
to be as completely wasted as those of the cervical region. The 
walls of the vessels are not absolutely healthy, in the large vessels 
especially they are manifestly thickened. 

Portions of the white substance, taken from the centre of the 
lateral columns, in the cervical and Jumbar regions, contained in 
the fresh state no granular body. Some fragments of the nucleus 
of the hypoglossus, examined by the method of dissociation, 
exhibited the perfect integrity of all the elements which com- 
posed it. 

Eramination of sections after hardening in chromic acid.—The 
grey substance of the anterior cornua is gravely altered in the 
cervical and dorsal regions. The maximum of the alterations 
occupies the lower part of the cervical enlargement. Above and 
below this spot they diminish as they go. At this level, we note 
the almost complete disappearance of nerve-cells, and of most of 
the medullated tubes, which, in the normal state, traverse the area 
of the anterior cornu, in every direction. It results from this, 
that the grey substance takes with carmine a much deeper tint 
than in the normal state. In spite of the disappearance of the 
nerve elements, the dimensions of the anterior cornua have not 
noticeably diminished. This must be largely attributed to the 
truly enormous development taken by the capillary system of the 

on. 
* tbe upper parts of the cervical region, the vascularisation 
diminishes, medullated tubes appear anew, here and’ there some 
recognisable nerve-cells are remarked ; some of them, two or three 
at most, in each preparation, are even almost normal in their 


334 PROTOPATHIO MUSCULAR ATROPHY. 


dimensions. In the dorsal region, the lesion becomes equally 
lessened as it approaches the lumbar region. 

On a level with the lumbar enlargement, the grey substance has 
almost completely resumed the characters of the normal state. 
The nerve-cells are numerous, provided with prolongations, col- 
lected in distinct clusters, nearly all contain a considerable mass of 
pigment. 

At long intervals an atrophied cell is met with. The large 
vessels have their walls thickened, but much less than in the cervical 
region. This state of the vessels is again met with throughout the 
whole extent of the posterior cornua which are more vascularised 
than is usual. 

Throughout the entire cord, the lateral columns properly s0- 
called, Türck’s columns, and the posterior fascicles are untouched. 
But the great vascular tracts which traverse them are a little larger 
than usual, and the vessels which they contain have their walls 
thickened. 

Âs to the anterior radicular zone, it is attacked with sclerosis in 
the cervical and dorsal regions. The extent of this sclerosis is 
manifestly in relation with the intensity of the lesion which occupies 
the anterior cornu, it augments, diminishes, ends simultaneously 
with it. It is also largely dependent on the lesion of the anterior 
roots in their intra-spinal course. Thus, in the inferior part of the 
cervical enlargement, it forms arouud the anterior cornu an almost 
complete belt, which sends towards the circumference broad pro- 
cesses, while in the dorsal region it is limited to the cornu of the 
radicular fascicles and cortical zone. 

In addition, at the point of emergence of the anterior roots, the 
pla mater is thickened and manifestly inflamed. This inflammatorg 
state of the pia mater is met with again, though less marked, on 
every point of the periphery of the cord. It has reacted upon the 
immediately subjacent layer, and the result is a thin zone of cortical 
sclerosis, the maximum thickness of which is at the level of the 
anterior radicular fascicles, diminishing over the lateral columns, to 
disappear altogether on a level with the posterior columns. In the 
lambar region, these various lesions disappear, the cortical layer 
and the anterior radicular zone are in a state of perfect health. 

Bulbus rachidicus, section taken from the middle of the oliwvary 
bodies. —The anterior pyramids are healthy. The #ypoglossus nucleus 
is filled with numerous cells, somewhat strongly pigmented, but 
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normal in size. The pneuwmogastric nucleus is rather strongly 
vascular. 

Spinal roots.—The anéerior roots of the cervical region are nearly 
completely destroyed. It is with difficulty that we find, at long 
intervals, a tube filled with medulla. Elsewhere, we only find 
empty sheaths, provided at very regular intervals with large granular 
and ovoid nuclei, and pressed against each other by the thickened 
endoneura. This state is exactly the same as that of the anterior 
roots of the dorsal region. In the lumbar region, we scarcely find 
any atrophied tubes. The posterior roots are normal, as are those 
of the hypoglossus. 

Peripheral nerves.—The pérenic nerve of the left side and two 
intercostal nerves have only been examined. These three nerves 
have undergone analogous alterations. The phrenic nerve, the 
lesions of which we are about to describe, received a more special 
examination. One portion of this nerve, taken from about the middle 
part of the pericardium, was placed in osmic acid, then one part was 
examined by dissociation ; another was hardened by alcoholic gum, 
which allowed sections to be made. Generallÿ speaking, we find here 
the same alterations as in the anterior roots; it has merely arrived 
at a less complete degree of development. 

The longitudinal sections already enable us to detect the disap. 
pearance of a large number of tubes, and show broad connective 
bands, strewn with numerous nuclei, separating those which sœurvive 
(Pl. VIL, fig. 5). On the transversal sections, these connective 
bands appear under the form of round discs, or little polygons, 
very like what is seen on a section of bundles of fasciculated con- 
nective tissue. Carmine tints them a rose colour, and in one point 
of their surface a black spot is seen from time to time, which is the 
section of a medullated tube. It seems, however, that the atrophy 
does not invade the nerve in an absolutely irregular manner, that it 
proceeds with a certain degree of order and destroys it, so to speak, 
by fascicle. In fact, the tubes preserved are grouped beside each 
other and form islets, which contrast, by their colour, with the other 
points of the preparation where the destruction took place (PI. VII, 
fig. 1, a). 

These cross sections furnish other information yet : they allow us, 
when compared with similar sections of a healthy nerve, to form a 
good idea of the number of tubes which have disappeared (more than 
two thirds are certainly absent), at the same time, we see the consi- 
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derable diminution in its diameters which the nerve has undergone— 
a diminution of about a third. The preparations by dissociation, 
also, enable us to form an idea of the process which has, apparently, 
presided over the atrophy of the nerve. We, in fact, meet with 
some, but very rare, tubes analogous to that of which we have given 
a sketch (PI. VIL, fig. 3). 

These tubes have preserved their normal size, but the axis-cylinder 
has disappeared, or, at least, is no longer visible, the medal is 
fragmented, and in the intervals between the lumps formed by it, 
we note the existence of nucleï, either isolated or collected together 
to the number of two or three, evidently contained in Schwann's 
sheath—the signification of which from the view-point of parenchj- 
matous neuritis could not, we believe, be an instant dubious. 

Muscles.—AÀ certain number of muscles have been examined by 
means of the different methods at present in use. In all, the pre- 
dominant lesion is a simple atrophy of the primary fascicles, with à 
purely relative augmentation of the interstitial connective tissue, 
and the absence of all exaggerated production of adipose tissue. 

The unsound fibre usually preserves to the last, its cross stnir, 
and generally no pigmentation takes place in the muscular nuclei, 
properly so called. 

However, some exceptions to this general rule are met with. 
Thus, in the diaphragm, and in the spinalis dorsi, certain fibres are 
filled with granular contents, and in others the muscular substance 
is interrupted at intervals by clusters of nuclei to the number of five, 
ten, and sometimes more. Still there are exceptional cases. An 
examination of longitudinal sections taken at different heights, from 
these muscles, enable us to form a more precise idea of the exteni 
of these lesions. 

The latissimus dorsi, for instance, is almost entirely converted 
into a thin lamina of connective tissue. It is with difficulty that s 
muscular fibre is found at wide intervals, and, singular to say, this 
single fibre left there as if to attest the existence of the muscle, is 
occasionally voluminous. The érapezius, in its lower portion, and 
the rectus abdominis are almost as profoundly smitten also. As 
to the disphragm, which has most especially attracted our attention, 
on account of the lesion of the nerve with animates it, the alteration 
is very far from being equally advanced. The muscular fibres art 
still numerous here; they have preserved their striæ, and at first 
sight, it seems difficult to admit that this muscle can be the seat of 
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grave alteration. Bat when we compare with sections taken from 
it other sections taken from a healthy muscle and prepared in a like 
manner, the difference becomes striking by the fact of this simple 
comparison (PI. VIII, figs. 4 and 5). 

In one, the fibres are large, from 45u to gou in size, all nearly equal, 
and barely separated from each other by a little connective tissue. 
They are exactly parallel. In the other, they are, generally speaking, 
extremely reduced in size, of from 5u to 35u, of very unequal 
dimensions, and separated from each other by comparatively large 
connective spaces. The latter circumstance explains the wavy form 
which they have assumed, owing to the fact that they could not 
follow the connective fibres which retreated under the influence of 
reagents. 

The above case reproduces exactly enough, as will be seen, 
the principal clinical characters. which we have assigned to proto- 
pathic spinal muscular atrophy: long duration, slow evolution ; 
absence of all spasmodic phenomena, attested by the general 
flaccidity of the upper extremities, the mobility of the large joints, 
the patient’s ability long to perform partial voluntary movements 
enabling her to secure a certain object. The fingers alone were 
flexed and their articulations rigid; but this rigidity only super- 
vened in the course of time and owing to prolonged immobility. 
We would say as much of the attitude of the head, which was only 
produced slowly, in proportion as the muscles of the nape of the 
veck became incapable of upholding its weight. The integrity of 
the lower limbs is a not less remarkable fact, since the patient still 
walked easily enough even the day before her death. 

However, some unwonted phenomena were exhibited ; there were 
pains in certain parts of the body, then jerks which occurred in the 
lower limbs. The latter symptom has evidently but little import- 
ance, for it took place long before the invasion of the affection ; 
moreover, it only happened at long intervals, so rarely that no 
physician ever had the opportunity of observing it. It has, how- 
ever, been noted that the lesion was not exactly limited to the sub- 
stance of the anterior cornua; it had, on passing through the 
radicular fascicles produced a certain degree of meningitis and a 
slight cortical sclerosis. Hence, it is natural enough that these 
incidents, in the anatomical order, should be translated during life 
by some exceptional symptoms which cannot modify in any essential 
particular the general aspect of the clinical picture. 

YOL. 11. 2? 
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It is now our duty to show that a study of the lesions leads to 
similar conclusions. We will admit, at once, without staying to 
reproduce the arguments in favour of this opinion—arguments 
which have already been several times stated in the ‘ Archives de 
Physiologie ’—-that the lesions observed in the muscles, the nerves, 
and the roots, are only produced consecutively to the spinal alters- 
tion. As to the sclerosis of the anterior radicular zones, the 
examination of a certain number of sections of the spinal cord 
suffices to show that this is an accessory lesion, varying in extent 
from one section to the next, and largely dependent on the irritation 
propagated by the anterior radicular filaments during their intra- 
spinal course. It is most marked in the points where they are most 
numerous ; lastly, it takes the form of sclerous bands, extended 
from the anterior cornu to the periphery of the cord, thus very 
exactly recalling the direction of the nerves which are being de- 
stroyed. 

The points where 1t takes a more considerable extension, where 
it forms around the anterior cornu a zone of some width, are pre- 
cisely those where the anterior grey myelitis attains its maximum 
of intensity; all the elements of the region are altered, at this 
level, and we may admit, either that the irritation of the neuroglis, 
which is manifest in these points, has propagated itself gradually 
to a certain distance from the principal focus; or else, as 1s 
more probable, that this irritative process has been transmitted to 
the radicular zone by means of the nerve-fibres which it receives 
from the anterior cornu. | 

Finally, and this last reason is a most important one, we again 
find nerve-cells in process of destruction, in the lumbar region, 
when the anterior radicular zones are found perfectly normal in that 
region. 

As to the slight degree of meningitis which is observed, it 1s 
very natural to admit that it is produced under the influence of the 
lesion of the radicular filaments on their passage through the pi 
mater ; and that the latter, once inflamed, has become the cause of 
the cortical sclerosis. If now we consider that, in certain points— 
in the upper part of the cervical region, for instance, as well as in the 
dorsal region, —the nerve-cells are again greatly altered, even when 
the interstitial tissue only exhibits minute lesions, we shall be led to 
the belief that, in all probability, the ganglionic element was, 10 
this case, the primory seat of the disease. 
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This lesion of the nerve-element should be of ar irritative nature, 
at least if we are to judge by the character of the alterations which 
it provokes when, later on, through its influence the interstitial 
tissue is invaded in its turn. Thickening of the walls of the 
large vessels, multiplication of the nuclei of the capillaries, pro- 
liferation of the cells of the neuroglia, sclerosis of the white columns 
in the spots where they are invaded—all these phenomena very 
evidently depend upon a chronic irritative process. 

For all these reasons, therefore, it is quite legitimate to class the 
cases which occupy us in the category of primary anterior chronic 
myelites, and more particularly of chronic parenchymatous tephro- 
myelitis. 

Às to the exaggerated pigmentation of the nerve-cells, although 
that may not be a necessary fact, since it has sometimes been 
absent, it is none the less one of the most habitual expressions of 
the organic deterioration of these elements, and on that account 
deserves special mention. 

It has been seen that, with respect to the peripheral nerves, those 
which were examined showed considerable atrophy. The phenomeua 
which preside over this atrophy appear, in this case, to be identical 
with those which are produced in the peripheral extremity of a 
divided nerve, but with this difference, that here, in the case of 
amyotrophy, the nerve is only invaded slowly and, as it were, fibre 
by fibre (PI. VIIL, fig. 1 and fig. 3). 

In concluding, it is right to remark the radical alterations under- 
gone by most of the muscles of respiration, particularly the inter- 
costals and the diaphragm; for it is to the alteration of these 
muscles that we should attribute the fatal termination. In fact, 
there was no apparent lesion of the lungs, nor of the heart, and 
the medulla oblongata can scarcely be arraigned here. Hence it is 
natural to admit, in order to explain the habitual dyspnæa, as like- 
wie the symptoms which brought the life of the patient to a rapid 
close, the existence of progressive paralysis of the respiratory 
muscles. The number of fibres, which retained their functions, 
diminishing day by day, motor impotence would have developed in 
a parallel manner, till the day came when the lesion had grown 
general enough no longer to allow of the regular play of the thoracic 


Still, to explain so complete a paralysis in muscles provided, with 
yet numerous fibres, which though considerably reduced in size had 
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she was delivered of a child, which has ever since enjoyed good 
health. On the 6th September, the patient says that, having tried 
to get up, she found it impossible, as her legs were too weak to 
support her, and appeared paralysed. On the 12th, a new attempt 
to rise from bed had the same fate; walking and standing are 
almost impossible, owing to the weakness of the lower extremities. 
About the 2oth September, she felt pains in her hands, and from 
this time forth her upper extremities in their turn became progres- 
sively weaker. 

Towards the 1st of October, she was “ taken in the tongue,” 
according to her own expression, and her utterance began to grow 
very much embarrassed. The patient then went on foot, as well as 
she could travel, to the Hôpital Saint-Antoine. Sent away because 
there was no vacancy, she returned on the 11th, but this time the 
lower extremities had become too weak to allow her to walk and she 
was obliged to go in a car. Admitted on the same day, she was at 
once put under a course of nitrate of silver, administered in pills. 
This treatment was suspended at the end of three weeks. It had 
not impeded in the least the course of the disease ; on the contrary, 
the weakness of the upper and lower extremities had rapidly 
advanced ; walking had become quite impossible ; the voice had 
taken a peculiar nasal sound (nasi/arde),\ her utterance was 
embarrassed, difficult, almost unintelligible. 

It was impossible for us to ascertain from the patient the epoch 
at which began the characteristic atrophy and deformation of the 
upper extremities which she presented, in a marked degree already, 
when she entered the asylum. However this may have been, at the 
time she was admitted to the Salpêtrière, the affection seemed to 
have entered on a stationary period, and no aggravation of the 
symptoms were observed from the month of June to the 11th 
September, 1865, at which date the following note was taken: 
« The face is still covered with a very marked mask. The phy- 
siognomy has a singular expression : whilst the brow, the eyebrov:, 
and the upper part of the cheeks have retained their mobility, it is 
remarked that, except at the moments when the patient experiences 
a somewhat lively emotion, the lower part of the face remains, as it 

1 The voice is said to be #asi//arde when, the mouth being open and the 
exterior nares closed, it appears to sound within and throughout the nasal 


cavities. It is #asonnée when, mouth and nostrils remaining free, it resounds 
iu the posterior portion of the nasal cavities into which it is directed.—$. 





IV. 


TWO CASES OF LATERAL SYMMETRICAL AMYOTROPHIC 
SCLEROSIS. 


(See Lecture, XIT, p. 180.) 


WE reproduce here two cases which completely confirm the de- 
scriptions traced by M. Charcot in his lectures on deuleropathic 
amyotrophy. ‘They were published by M. Charcot, M. Joffroy! 
assisting in the preparation of the first, and M. Gombault in that 
of the second? 


Case I. 


Progressive muscular atrophy, especially marked in the upper extre- 
milies. Atrophy of the muscles of the tongue and orbicularis 
oris. Paralysis with rigidily of the lower extremilies. Atropky 
or disappearance of the nerve-cells of the anterior cornua in the 
cervical and dorsal regions. In the bulbus, atrophy and de- 
struction of the nerve-cells of the hypoglossus nucleus, atrophy 
of the anterior spinal roots, of the roots of the hypoglossus and 
of the facial nerve. Symmetrical riband sclerosis of the 
lateral columne. 


Catherine Aubel was admitted to the Salpêtrière (M. Charcot’s 
wards), in the month of June, 1865; she then presented, in a 
marked degree, the symptoms of progressive muscular atrophy, the 
beginning of which dated back for about nine months at that time. 

Her relations, brothers and sisters, five in number, had had no 
disease worthy of notice, and all enjoyed good health. Of a lym- 
phatic temperament, she had glandular enlargements in her child- 
hood ; some glands even suppurated, and her neck is marked by 
numerous characteristic scars. Her menses have been regular since 
the age of eleven. 

Her state of health does not offer anything noticeable until the 
age of 28, from which time she dates the beginning of the present 
affection. On the 2nd September, 1864, having gone her full time, 


1 « Archives de Physiologie normale et pathologique,” 1869, p. 366. 
2 Ibid, 1871—1872, p. 509. 
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hollow is excavated owing to wasting of the interossei; moreover, 
the fingers are rather strongly and permanently flexed, especially at 
the joints of the first phalanges; so we have a fine example of the 
deformation known as a claw or talon hand (main en griffe). The 
movements of the different parts of the upper extremities are, besides, 
extremely restricted. The patient can scarcely raise her hands 
from her knees, where they usually rest almost inertly ; this move- 
ment of elevation, which seems to require much effort, cannot long 
be maintained, and is accompanied by a sort of trembling of the 
hands, especially in a lateral direction, which is very singular. 
The movements of flexion and extension of the fingers are very 
restricted. Since the month of January, the patient, who knows 
how to write, cannot hold a pen; her hands, besides, are of no use 
to her, and it is wholly impossible for her to lift her food to her 
lips. The movements of her shoulder, those of the forearm, and 
those of the arm are also much restricted. Generally speaking, 
the left upper limb is perhaps a little less weak than the right. 
There is no sign of any alteration of sensibility whatever through- 
out the whole extent of the upper extremities. 

The patient can neither walk nor stand alone. Assisted by two 
persons, if she tries to take a few steps, her legs stiffen, cross each 
other, and, at the same time, her feet turn in, owing to an involun- 
tary movement of forced adduction. 

The lower limbs are, also, greatly emaciated; but this is a general 
emaciation. We do not find, as in the upper limbs, deformations 
owing to predominant wasting of certain sets of muscles. The feet 
are a little rigid, in semi-extension, and strongly turned in. 

There is also rigidity, contracture, in the knees, which are half 
flexed, and in adduction ; the hips likewise appear a little ngid. 
Muscular strength, however, is not completely abolished in the 
lower extremities, and the patient can flex a little and extend her 
legs. These movements, which are very limited in extent, are not 
accompanied by tremulation. 

No sensory disorders exist in the lower limbs, where the patient 
feels neither pains, nor cramps, nor formication. Electro-muscular 
sensibility appears normal, whilst it seems rather exaggerated in 
the upper extremities. 

À large number of muscles, especially those of the superior 
extremities, are the seat of extremely marked fibrillary contractions. 
These are particularly noticeable in the forearms and hands. They 
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come on, sometimes spontaneously, sometimes under the inflnence 
of a touch. They are strong enough to produce very marked 
extension movements of the fingers, and of the whole hand. When a 
slight tap is given with the finger to the dorsal surface of the fore- 
arm, an extension movement is made, which is soon succeeded by a 
flexion movement, and this is repeated three or four times, after a 

single stimulation. | 

If the forearm be placed in pronation, by striking the supinator 
muscle a slight blow, we may determine a movement of supination, 
owing to which the hand is turned over on its posterior surface. 
Electric exaltation determines these same fibrillary contractions in a 
still more marked manner. These spontaneous or provoked fibril- 
lry contractions are also remarked in all the muscles of the upper 
part of the trunk. They are, likewise, very marked in the muscles 
of the neck, but they are most frequent and most marked in the 
sterno-cleido-mastoid muscles, particular in that of the left side. 

No trace of fibrillary movements is seen in the various muscles 
of the lower extremities. We have already mentioned that they 
are very evident in the tongue. The most emaciated muscles, 
those of the forearm, for instance, have preserved electric contrac- 
ülity in a high degree. Some of the lower extremities also contract 
under the influence of faradisation. 

Such was the state of the symptoms in the month of September, 
1865, one year after the beginning of the disease. From that 
period to the month of February, 1869, no noteworthy change 
took place. The numbness of the upper limbs simply increased, 
but impotence was not complete, and the patient could still move 
her fingers a little. Contracture of the lower limbs has also made 
Progress, but never to any excessive extent. Finally, atrophy of 
the muscles, becoming more and more marked, rendered still more 
Characteristic the deformations of the upper limbs, and particularly 
those of the hands. 

The motor impotence and atrophy have, likewise, only proceeded 
Very slowly as regards the face, and sub-hyoidean region. Never- 
theless difficulty of pronunciation and all the other phenomena, 
recalling the picture of labio-glosso-pharyngeal paralysis, had 
become worse, whilst no noteworthy disturbance of the respiratory 
functions were superadded. 

In the trunk no new symptoms had appeared. The emaciation 
was considerable, but without any evident sign of muscular atrophy. 
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‘The respiratory muscles acted normally, and, in particular, there 
was no sign of diaphragmatic paralysis. 

The lower extremities exhibited the same weakness, the same 
emaciation already described. No atrophic deformation of dif- 
ferent sets of muscles, nor fibrillary contractions were observed. 
The feet still retained their vicious attitude, they were turned in 
and slightly extended on the leg. It had been remarked that the 
patient was growing weaker, and was coughing for some time, 
when on the 5th of February, 1869, during the evening visit of the 
house physician, she was found in a rather grave state of asphyxia, 
which had almost suddenly shown itself. The pulse was at 136, 
there were 50 inspirations per minute. À moist laryngo-tracheal 
râle appeared, extending to a great distance. The upper part of 
the respiratory tubes was the seat of a considerable accumulation 
of mucous matter, which the patient could not get off. Next day 
these symptoms appeared to be partially dissipated; but, in the 
. <vening, they returned with all their gravity. The patient suc- 
cumbed in the evening of the 11th February. 

Autopsy.—February 13th, 1869. 4. a. Cadaveric rigidity was 
several times observed in this case; it was complete twelve hours 
after her death, when the first examination of the body was made. 
It persisted thus throughout the entire day, on the 12th, and still 
very manifestly existed on the morning of the 13th. It was very 
strong even in the upper limbs, where atrophy was most marked. 
Before making an autopsy, the circumference of her wrists, arms, 
and legs was measured, and the following figures were the result : 


Circumference of wrist . . . . . . 0‘125 D. 
5 arm . . . . . . O'17 
M mid-thigh . . . . . 0365 
» leg, a little above the malleoli . O0‘175 


There was no difference between the members on the right side 
and those of the left. 

6. Thoracic cavity.—The lungs present tubercular granulations, 
in the inferior lobe of each, and nuclei of incipient caseous pneu- 
monia. The summits were healthy. The 4earf weighed 18; 
grammes. Its tissue was red, firm, and it appeared entirely sound. 
There was no valvular lesion. 

The other viscera offered nothing noticeable. 

c. Muscular syslem—Dissection of the muscles gave the 
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following results : 1°. Face. —The muscles of the cheeks and 
chin, but chiefly the buccinato-labial muscles were atrophied, pale, 
yellow, reduced to thin muscular slips. The orbicularis palpebra- 
rum, the frontal, temporal, and masseter muscles presented nothing 
abnormal. 

2°. Neck.—The sterno-cleido-mastoid muscles appeared healthy. 
The muscles of the. supra-hyoidean region are very small. They 
present a yellow dead-leaf colour at the point of the tongue. They 
are, on the contrary, rather red, but manifestly wasted, at the base 
of this organ. 

3°. Upper extremities.—The deltoid is atrophied in a very marked 
manner ; it is thin, of a pale yellow dead-leaf hue. The muscles of 
the arm are small, but of an almost normal red colour. In the 
forearm, the muscles are exceedingly slender, but the red colour is 
suficiently well preserved. The muscles of the hand are a dead- 
leaf yellow, and much wasted, especially the interossei. The 
muscles of the hand are certainly, with those of the tongue, the 
most altered. 

4". Trunk.—The sacro-lumbar muscular mass, in its lower part, 
seems to have undergone a certain degree of atrophy. Îts colour 
is yellowish. The muscles of the abdomen present the same 
characters ; and with respect to them, as well as those of the back, 
the lesions seem to diminish, and even to disappear, as we approach 
the breast. The pectorals are red, and do not exhibit much 
marked atrophy. The interossei are rather thin, and somewbhat yel- 
lowish. The diaphragm appears healthy, at least, to the naked eye. 

5°. Lower extremilies.—The emaciation is rather marked ; the 
muscles are not large, but yet their emaciation is not excessive, if 
we consider the general emaciation of the subject. On the whole, 
there seems here to be no atrophy properly so called. The muscles 
are red, and their tissue appears healthy. 

d. Peripheral nerve system.—Viewed with the naked eye, one is 
truck by the considerable changes which are produced in the size 
and colour of the anterior roots. They are formed by the union of 
nerve-bundles, reduced almost to filaments, so that they are ex- 
œedingly slender. Their colour has assumed a very marked 
greyish hue, without, however, exhibiting that semi-transparence 
which is seen in nerves which have undergone complete atrophy. 
These changes of size and colour are all the more striking, because 
uthing of the kind is found in the posterior roots, which have pre- 
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served their normal volume and their white colour. In the cervical 
region, especially, these lesions are most marked, however they are 
seen throughout the whole height of the dorsal region ; but they 
tend to become effaced, as we go away from the cervical region. 
In the lumbar region, the anterior roots have resumed their normal 
size and colour. 

The facialis and hypoglossus, also, present a greyish hue, analo- 
gous to that of the anterior cervical and dorsal roots. ‘This change 
in colour becomes particularly manifest, when we compare these 
nerves to the others, such as the lingual, for instance, which have 
preserved their whitish lustre. No diminution in the size of thesæ 
nerves is remarked, analogous to that exhibited by the anterior roots. 
The other peripheral nerves do not show any perceptible modification. 

e. Central nerve system.—The encephalon shows no alteration. 
We have mentioned, in speaking of the peripheral system, those of 
the cranial nerves which presented any change in colour. The 
cord, examined in the fresh state, has not revealed any alteration, 
perceptible to the naked eye, in the greater part of its ex- 
tent, but for about 5 centimètres above the dorso-lumbar 
enlargement, it exhibited excessive diffluence. Large vessels, 
gorged with blood, and a diffuse red tint, were observed in the 
softened portion. The ramollissement principally affected the left 
side and the posterior part of the cord. It is possible that, in 
spite of all the care taken in removing the cord, this ramollissement 
may have been produced artificially ; we shall see that a micro- 
scopic examination seems to lend support to this view. 

B. Microscopic examination : Muscular system.—We shall begin 
the account of the microscopic examination of the muscular system 
we made by the description of the muscles of the hand; these, 
indeed, are the muscles which exhibit the most advanced lesions. 
The muscles of the thenar and hypothenar eminences, and the 
interossei had reached the same degree of degeneration, and gave 
the same results, on microscopie examination. The preparations 
were made in the fresh state. We shall take as type of our 
description the changes observed in the right opponens pollicis. 

On shredding the muscular substance with needles on the glass 
slip, it is found that the consistence of the fibres is somewbat 
greater than usual ; it recalls that of connective tissue. In most 
of the muscular bundles there exist fine dark granulations, 
becoming brilliant and pearly at a certain focus, which seem to be 
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fatty granulations ; neither acetic acid nor potash dissolves them. 
We have repeated these tests several times, and the result has been 
always the same. These granulations vary much in number and 
aze, in different fibres. The transverse and longitudinal striæ, 
which are very distinctly marked in certain atrophied but only 
slightly granulated fibres, are more or less completely masked in 
those where the granulations exist in abundance. 

The striæ have entirely disappeared in a certain number of 
muscular fibres, which resemble cylinders filled with transparent 
watter, and which enclose a more or less considerable number of 
granulations that are generally large in proportion to their few- 
ess. These granulations are no more dissolved by acetic acid 
nor potash than were those of the fibres which have retained their 
striæ. 

The size of a number of the musculer fibres seems normal, but 
mostly we remark an often considerable diminution. Thus, beside a 
muscular fibre of normal size, we see others the cross diameter of 
which is reduced to a third or a half. Certain fibres even present a 
diameter four and sometimes five times smaller than the normal. 
And it is a noticeable and important peculiarity to see a large 
number of fibres, which have undergone an atrophy so complete, 
still exhibiting very distinct striation, and being scarcely or even 
not at all granular. 

Among the most altered muscular fibres, only a small number 
have shown fragmentary division of the muscular substance. Inthe 
fibres where we observed this division, the lumps of muscular sub. 
stance were pressed against each other; very rarely they have an 
interval between, and, then, in these points, the sarcolemma had 
shrunk back. We have not found any multiplication of nuclei in 
the tubes of the sarcolemma, as recently remarked by M. Hayem 
in a case of progresssive atrophy lately published. 

The vesseis in the affected muscles did not reveal any alteration. 
We have several times succeeded in very distinctly seeing the Ziféle 
nerves of the muscles ; we did not, in these cases, remark that they 
contained any degenerated nerve-fibres. The 2n{erfibrillary con- 
neclive lissue appears more abundant than in the normal state, and 
an exaggerated proportion of rounded or fusiform nuclei are per- 
ceived. 

In addition to the preceding alterations, most of the muscular 
bundles show a finely shredded appearance, which is very remark- 
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able at the broken ends of the fibres; this shredded appearance 
is, however, also met with in alterations of the muscle which have 
nothing in common with progressive atrophy ; these are commonly 
observed in the muscles of the lower extremities in the case of 
individuals who have long remained motionless. | 

To sum up: in the muscles of the hand, that is, where the 
lesions were most marked, we have observed what follows : 1°, a 
diminution of volume in the muscular mass; 2°, a pale yellow hue 
of the muscles; 3°, greater consistency of the muscle, recalling 
that of connective tissue ; 4°, granular fatty alteration, little marked 
in certain fibres, very evident in others; 5°, fragmentary division of 
the muscular substance ; 6°, atrophy of certain muscular fibres, 
simple and independent of all fatty or waxy degeneration ; 7°, pro- 
liferation of interfibrillary connective tissue. 

We shall conclude this abstract by pointing out that, in one and 
the same preparation, all these alterations might be seeu simul- 
taneously. 

Side by side, with an entirely healthy or but slightly granular 
muscular fibre, a fibre might be remarked whose striæ were almost 
completely masked by fatty granulations. Beside these, others 
had wholly undergone vitreous degeneration ; others, again, showed 
every degree of atrophy. Some presented division in lumps of the 
muscular substance. In the intervals between these fibres was 
seen a large quantity of connective tissue and rounded or fusiform 
nuclei. 

With respect to the muscles of the longue, we may confine our- 
selves to repeating the foregoing description. Let us only observe 
that the lesions were most marked in the intrinsic muscles of this 
organ. The muscles of the forearm have nearly preserved their 
normal colour. However, we find in the intervals of the fibres 8 
marked increase in the connective tissue ; there also are granular 
fatty fibres, vitreous fibres, and others considerably wasted, but, 
generally speaking, all these lesions are much less marked than in 
the hand. In the delloid, we discover all the most advanced 
alterations which we have described. 

The sterno-cleido-mastoid muscles have been specially examined. 
It will be recollected that, in the observation, they were mentioned 
as being, especially the left, subject to fibrillary contractions, which 
are remarkable for their spontaneity, frequency, and intensity. The 
preparations of muscular substance, taken from the left sterno- 
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cleido-mastoid, to our great astonishment, presented absolutely no: 
alteration whatever. The fibres were remarkable for their com- 
paratively considerable size, their distinct striation, and the absence 
of all degeneration. We did not even remark in these muscles 
that shredded appearance which was well-nigh general in the 
muscles of the upper and lower extremities. . 

The pectorales did not exhibit any alteration. 

The infercostlales showed only a slightly marked granular fatty 
degencration, and the shredded appearance. The same is to be 
said of the dzapéragm, where we only met with a small number of 
fibres in which the granulations were abundant enough to mask 
the cross striæ. 

The muscular elements in the lower ertremilies enclosed few or 
no fatty granulations. They are not perceptibly atrophied ; the 
striæ are clearly marked, and they offer no alteration other than 
the shredding. 

2°. a. Anterior spinal roots. Exramination in the fresh state. — 
The number of the nerve-tubes which have preserved their normal 
character, in these roots, is greater than might be supposed, to 
judge by the diminution of their size, and the greyish hue which 
they exhibit. However, in at least one half of the tubes, we can 
note every degree of atrophy, from simple emaciation to com- 
plete disappearance of the medullary cylinder. In these tubes, we 
nowhere met with trails of fatty granulations. What we have 
said relates especially to the cervical region of the cord; in the 
dorsal region, the atrophic lesions are less marked, especially in the 
lower parts of this region ; and, on a level with the lumbar enlarge- 
ment, they are completely absent. 

6. The posterior spinal roots have been examined in comparison 
with the anterior; no trace of the nerve-tubes was observed. 

c. Cranial nerves.—The facial and hypoglossus, examined in the 
fresh state, in different parts of their course, presented, especially 
the last, lesions comparable to those which have been mentioned in 
reference to the anterior spinal roots. But the number of healthy 
tubes was relatively greater. The lingual and the pneumogastric 
nerves have been the subject of a special examination; they did 
not appear to offer any alteration. 

d. Rachidian nerves.—The two phrenic nerves, especially that 
of the right, have seemed to us to enclose a certain number of 
nerve-tubes atrophied in different degrees. Analogous alterations 
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were remarked in the median and ulnar nerves, examined in the 
forearm ; in the latter nerves, some atrophied nerve-tubes presented 
evident granular degeneration. The examination of the great syx- 
pathetic, n the neck, and inferior ganglia, did not yield any decisive 
result. 

e. Spinal cord.  Examination of soflened portion in the fresh 
state.—It will be recollected that, immediately above the lambar 
enlargement, the cord showed a remarkable diffluence over a certain 
extent ; fragments of nerve-tissue, coming from this softened spot, 
were placed under the microscope immediately after the autopsy; 
the nerve-tubes exhibited the characters of the normal state; :n 
the intervals which they left between them we saw neither granular 
bodies, nor fatty granulations, neither did the sheaths of the vessels 
enclose any granular elements. 

This negative result ought to make us think either that the ra- 
mollissement was of quite recent date, or that it was artificially 
produced. 

Examination of preparations hardened by chromic acid and 
coloured by carmine. Cervical region.—The examination of trans- 
verse sections, taken at different heights, shows alterations, some of 
which affect the antero-lateral fascicles of the cord, and others the 
grey substance, particularly the anterior cornua—they are nearly 
the same throughout the whole extent of the region. 

On every point of the antero-lateral columns, the septa of con- 
nective tissue have assumed considerable importance; they are 
remarkably thickened, and they appear to have multiplied. Inthe 
spaces circumscribed by them, as they anastomose and cross, we 
readily recognise the section-surfaces of nerve-tubes which, on 2 
level with the anterior fascicles and in the anterior portion of the 
lateral fascicles, have almost entirely preserved their normal dis- 
meter. But, in a part, which corresponds to the most posterior 
part of the latter fascicles and in the whole extent of a region 
which, internally, bounds the posterior cornua, whilst externally it 
extends almost to the cortical layer, the connective matrix has be- 
come quite predominant. The nerve-tubes, which have retained 
their normal diameter, have here become very rare; most of the 
tubes are atrophied in different degrees, and a large number of 
them are only represented by an axis-cylinder. When the sections 
are examined under a low power, the points where the sclerous 
alteration of the lateral columns thus predominate appear under the 
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form of two little red, transparent, irregularly rounded patches, which 
are placed symmetrically towards the most posterior parts of these 
colamns, immediately external to the posterior grey cornua. The 
posterior white columns exhibit no alteration. 

In the examination of the greysuéstance, the high degree of atrophy 
which most of the nerve-cells have undergone in the anterior cornua 
first strikes the eye ; it is, also, evident that a certain number ofthese 
cells have disappeared without leavimg any trace. The cells of the 
inner or anterior group are those, especially, which have undergone 
the deepest alterations ; here, all the cells that remain are more or 
less wasted, whilst in the outer group, in most of the preparations, 
we see one, two, three, and even sometimes four of them, which have 
nearly completely preserved their dimensions and all the other 
characters of the healthy state, Among the wasted cells some, though 
six or seven times smaller than in the normal state, have still re- 
tained their stellate form, their prolongations, and still possess a 
distinct nucleus and nucleolus. Others are only represented by 
small irregulsr angular masses, without prolongations, yellow, 
brilliant, vitreous looking. In such cases the nucleus is generally 
no longer distinct. All these alterations may be clearly discriminated 
when the injured parts are compared with corresponding parts in 
sections of the healthy cord. As a standard of comparison, we have 
taken the beautiful preparations which we owe to the kindness of 
Dr. Lockhart Clarke. 

: The connective matrix of the anterior cornua showed itself under 
the appearance of a finely granulated mass ; we did not remark that 
the nuclei of the neuroglia were more abundant than in the normal 
state, Matters were different in the anterior and posterior com- 
missures ; here the nuclei appeared numerous, especially in the 
neighbourhood of the central canal. The latter was completely 
Obliterated by a mass of epithelial cells. 

In the substance of the commissure, as in the anterior cornus, the 
Yessels exhibited walls manifestly thickened, at times covered with 
numerous nuclei The posterivr cornua of grey substance appeared 
lo possess all the conditions of the healthy state. 

Dorsal region.— Only the upper two thirds of this region could 
be examined. The sclerosis of the lateral columns was seen 
throughout its height, at least as well marked as in the cervical 
region; as in the latter, though to a lesser degree, the cells of the 
anerior cornua were atrophied, and reduced to a few. 

23 
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Lumbar region.—The symmetrical sclerous alteration of the 
lateral columns is also very distinctly marked here, but yet less 
extensively than in the other regions of the cord ; i occupies the 
same position. The cells of the anterior cornua are almost normal 
in number; they generally present the dimensions of the healthy 
state. Only a few exhibit well-marked atrophic lesions. 

Bulbar region : Sections made above the calamus.—By means of 
cross-sections, taken at differeft heights, in the olivary region and 
beneath, we have been able most distinctly to observe that the celis 
of the origin-nucleus of the hypoglossus are generally throughout 
the entire extent of these nuclei, profoundiy altered, atrophied, or 
even destroyed. This alteration recalls exactly that which was 
noted in reference to the cells of the anterior cornua of the cord, in 
the cervical and dorsal regions. We have taken, as a standard for 
comparison in this department of our investigation, some very fine 
sections of healthy balbi, prepared by Dr. Lockhart Clarke. We 
bave also utilized the yet unpublished plates of the ‘ Iconographie 
photographique” of M. Duchenne (de Boulogne), relative to the 
structure of the bulbus. Now, on Clarke’s sections, made at 
about half a centimètre above the point of the calamas scriptorins 
and representing the normal state, one could count from 40 to 50 
tripolar or quadripolar large cells, in the nucleus of the hypoglossus, 
which in this region is voluminous and well defined everywhere; 
on the other hand, on sections taken from our patient, we could 
only find 3 or 4 at most of these cells, which were nearly normal; 
shorn the others had, for the most part, totally disappeared. 

Some, which were considerably wasted, could still be diseerned 
under a high magnifying power; others were only represented by 
small irregular masses, of an ochreous yellow colour, brilliant, and 
of their prolongations. 

In addition, it could be seen that the delicate tracts (cell pro- 
longations, probably), which, in the normal state, cross and recross 
in a thousand directions in the intervals between the cells, were 
completely effaced here; and between the cells nothing now was 
found save an amorphous, finely granular mass ; finally, the nucleus 
of the hypoglossus, considered as a whole, appeared to have lost 
its rounded outlines; it presented an oval form transverseiy, and . 
had evidently diminished in all directions. 

On the same sections, immediately external to the nucleus of the 
hypoglossus, could be recognised the little group of cells which 
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Clark connects with the 2æ/ersor origins of the facial. All the cells 
were healthy, and seemed normal in number. 

Still more external is found the origis-asclens of the pneumo- 
gastric. Most of the cells of the group were untouched, a few of 
them only (7 or 8 in each nucleus, and each preparation), and 
these the most anterior, exhibited yellow degeneration to a very 
marked extent, or else bad undergone a very remarkable black 
pigmentation. 

Sections taken at the point of the calamus.—In front of each side 
of the central canal the nucleï of the hypoglossus are found. There, 
also, the cells are wasted or degenerated. Behind the canal and 
on either side, the nuclei of the spinal nerve may be studied; both 
of them show some cells which have undergone yellow degeneration 
or black pigmentation, and they are at the same time deformed. 
The other cells of these nuclei are normal. 

Section made above the olivary bodies.—The origin-nuclei of the 
facial, external oculo-motor, and auditory nerves, appeared to us to 
present all the characters of the normal state. 


Case IL. 


Symmetrical sclerosis of the lateral columns of the cord and anterior 
pyramides in bulbus. Atrophy of the cells of anterior cornua 
of the cord. Progressive muscular atrophy.  Glosso-laryngeal 
paralysis. 


Elizabeth P—, aged 58, entered, July 11, 1871, the infirmery 
of the Saltpétrière (wards of M. Charcot). 

Data supplied by her son.—The affection with which she is 
stricken does not seem to have begun suddenly. In the month of 
July last, P— was still able to walk, thougb with some difficulty. 
Her left hand was already useless, and was kept close to the body. 
She also complained of finding her right hand becoming weak for 
some time, which was a hindrance to her taking food. She had, 
bkewise, a slight difficulty in speaking, but deglutition was per- 
formed with ease. 

Present state: 29th September, 1871.—The physiognomy is 
Stupid; from the mouth, which is always wide open, the saliva is 
Constant]y flowing. 

Ît seems as if all the muscle of the face were in a state of per- 
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manent contracture, which becomes exaggerated whenever the 
patient laughs or weeps ; the sort of grimace which is then pro- 
duced only passes away with extreme slowness. 

The movements of the orbicularis oris are notably impeded. 
The lips cannot meet as in the act of whistling or blowing. In 
blowing out a candle, the mouth is half open; she succeeds in ex- 
tinguishing it even when it is placed at some distance from her 
mouth. Diduction-movement of the maxillæ appears impossible. 
Contraction of the masticatory muscles is of but little strength, 
hence she can only triturate food when it is soft. 

Articulation of words is abolished ; the efforts of the patient only 
result in the production of a sort of grunting, which is quite 
incomprehensible. Intelligence seems preserved to some extent, 
and the patient seems to understands all the questions put to her. 

The tongue is stricken with almost absolute motor impotence, 
whilst it also presents all the characteristics of an alreadÿ far 
advanced atrophy. Small, shrunken, stirred by fibrillary move- 
ments, ploughed with furrows, and habitually covered with : 
blackish fur, it remains glued to the floor of the month, and it is 
with difficulty carried forward and a few millimètres beyond the 
lips. As to the movement of elevating the tip towards the palatine 
arch, this is totally abolished. 

Difficulty of deglutition, though a little less incomplete, is yet 
very noticeable. It is only in the last few days that it became 
suddenly marked. When a liquid is introduced into the moutb, 
the greater part of it flows out between the Lips; then a series of 
deglutition-movements follows, with considerable ascent of the 
larynx and very sonorous pharyngeal noise. If the liquid be 
carried on a spoon to the fauces, the deglutition takes place in a 
more complete manner, but it brings on a state of extreme anxiety. 
Whatever may be the modeof introductionof thealimentary substance, 
its entrance into the œsophagus seems to take place with extreme 
slowness, and some minutes after, noïsy pharyngeal movements, 
provoked by liquid remaining at its upper orifice, are still remarked. 
The fluids never return towards the nasal fossæ, and, moreover, 
direct examination of the velum palati shows that it is symmetrical, 
and that it has retained the perfect freedom of its normal move- 
ments. 

Up to the last few days the patient could still be got out of bed, 
and she passed the hours of daytime seated in an arm-chair. But 
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the symptoms having become suddenly worse, she is now completely 
confined to bed. 

Motor impotence, complete in the left upper limb, is a little less 
marked in the left. This paralysis is accompanied by a certain 
degree of contracture ; the fingers are flexed on the palm ; the wrist 
is in pronation; the half-flexed elbow resists when one tries to 
straighten it. The muscular masses are wasted, and stirred with 
fibrillary movements. The atrophy, which is more marked on the 
left than on the right, is probably more advanced at the root of the 
limb than at its extremity. Whilst the muscles of the shoulder, 
particularly the deltoid, have nearly disappeared, leaving the bony 
projections bare, the thenar and hypothenar eminences, though 
lessened, bave still preserved a considerable thickness. 

In the thorax, the pectorales majores are affected in the same 
degree as the deltoid muscles ; the least touch brings up fibrillary 
motion, when it does not show itself spontaneously. 

The lower limbs, which are much less deeply affected, are equal 
in size. They present a noticeable emaciation over the whole 
ümb; no group of muscles seems more specially taken than the 
others. They can execute some movements on the bed-level. The 
muscular masses, those of the calves especially, are the seat of 
abundant fibrillary contractions. Faradaic examination of the 
muscles enables us to state that they all contract under the 
influence of electricity, though the lower limbs react with greater 
force than the upper. The orbicularis oris in particular seems 
very sensitive to electric excitation. But muscular contraction 
does not everywhere take place with its normal character, and, in 
many muscles, it assumes the form of fibrillary motion. 

Sensibility seems to be preserved in all its modes. The pulse is 
104. Respiration regular. 

1st October.——P. 100. Commencement of bed-sore. 

and.—P. 108 : KR. 26. 

6th.—P. 100 ; R. 20. 

7th,—P. 120. 

Ioth.—P. 130. ŒExtremities cold. Urine turbid, containing 
either sugar nor albumen. Retention of urine. 

13th.—P. 124. 

14th.—P. 120. 

23rd.—Debility has made considerable progress. The patient 
has scarcely strength to cry out. Feeding has become impossible. 
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Extremities cold. Pulse imperceptible. The bed-sore has spread 
over a great breadth. 

25th.— Death. 

Nscropsx : Sfate of viscera.—The cart is small: no valfhler 
lesions exist; the walls have their normal thickness and coiour. 
No lesions in the Zungs. ‘The /iver, normal in size, exhibits no 
cicatrices ; same thing as regards sp/cen and kidneys. The vesicc! 
mucous membrane is red, covered with mammillated projections, 
lined with purulent exudation. 

State of muscles.—The muscles of the face are very slender, but 
their colour is perceptibly near the normal hue. The masseter, red 
on the surface, is yellowish within. The sterno-mastoid, scalene, and 
trapezius muscles are well nourished, and present a fine red colour. 

The pectorales and the muscles of the left upper limb are yellow, 
discoloured, thinned, and their appearance strikingly contrasts with 
that of the muscles of the neck; the deltoid is especially altered. 
In the hand, the muscles of the thenar and hypothenar eminences 
are discoloured. The serratus magnus, like the pectoralis major, is 
pale and wasted. lt is the same thing, but to a less degree, ss 
regards the abdominal muscles. The dispéragm has preserved its 
normal colour, consistence, and thickness. 

In the lower extremities, the muscles, although slender ar 
scarcely discoloured—a certain number of them have been examined. 
The sartorius, the rectus femoris, for the thigh—in the leg, the 
gemelli, the tibialis anticus, the extensor communis digitoram—but 
none of them presented even that dead-leaf colour which long con- 
finement in bed so frequently gives to muscles. 

State of nerve centres.—The brain, the cerebellum, and the ishmes 
of the encephalon do not present any perceptible alteration ; the 
arteries of the base are healthy. The bulbus rachidicus presents 
all the signs of the normal state. The tissue of the cord is firm in 
consistence throughout; there is no evident atrophy affecting the 
different columns of the organ. The originating filaments of the 
bulbar nerves, situated below the facial, namely, the hypoglossus, 
glosso-pharyngeal, pneumogastric and spinal, contrast, by their fine- 
ness and their grey colour, with the nerve-roots situated above; the 
facial in particular is free from all alteration. This extreme tenuity 
and this grey tint are again met with in a certain number of the 
anterior roots of the cord. 

Histologic study :  Muscles.—Examinstion of the muscles of the 
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tongue, several times repeated, has alwsys given au almost negative 
resnit. At least, we have never found that granular condition of 
the muscular fibre, nor that abundant nuclei proliferation which 
characterises atrophie degeneration of the muscles, arrived at an 
advanced degree of evolution. In the muscles of the ace, on the 
contrary, numerous fibres had lost their cross striation, and presented 
a very marked granular condition of the contents of the sheath. 

In the smxscées of the spper limbs which, to the naked eye, 
exhibited a yellowcolour and a very evident diminution insize, miero- 
scopic examination revealed the presence of a large number of degen- 
erated primary bundles. In the thenar and hypothenar eminences, 
particularly the fibres had undergone very marked simple atrophy ; 
in other places, they had largely lost their cross striation, and the 
maclei of the interstitial connective tissue were extremely multiplied. 
On certain preparations, examined in glycerine after the addition of 
acetic acid, we could see the contents of broken sheaths, forming 
islets arranged in parallel series, separated from each other, and 
partiy masked by clusters of nuclei. The muscles of the éru#£# and 
lower linsbs presented the same alteration, but, especially the latter, 
to a much less advanced degree. 

Nerves.— The originating filaments of most of the bulbar nerves 
have been examined, and all exhibited histologic characters closely 
akin to the normal state. We could barely distinguish a few 
fibres with granular contents, whilst some othets, deprived of their 
medullary cylinder, were reduced to their sheaths and covered with 
more numerous nuclei than usual. The trunks of these nerves were 
not, any more than their roots, notably altered in their ulterior 
Course. In particular, the integrity of the fibres of the Æypog/ossus 
ai the base of the tongue have been observed; the same holds 
good as regards the spina/, pneumogastric, and facial nerves. 

The anterior roots of the rachidian nerves, examined on a level 
with the cervical enlargement, showed some degenerated fibres in 
the midst of a large number of healthy fibres. 

The left media nerve examined, after being hardened, in trans- 
verse sections was found healthy. 

Nerve centres.—Preparations made after hardening in chromic 
acid and coloured by carmine : 

Bulbus rachidicus.—Examination of transverse sections of this 
organ, taken at different heights, enables us to discern lesions of 
‘he white and grey substances. 
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1°. Grey substance. —The origin-nuclei of the bulbar nerves are 
the seat of alteration here. The latter, which is essentially charac- 
terised by pigmentary alteration and consecutive atrophy of the 
erve-cells which enter into the composition of these nucleï, is 
especially marked in that of the hypoglossus nerve. Beside some 
cells which have remained healthy, we can see in the others the 
characters of the lesion at all stages of its development. Most 
of them, already invaded by yellow degeneration, refractory to the 
action of carmine, and notably diminished in volume, have assumed 
a globular form. They give birth to rare prolongations, pale and 
thin, which it is impossible to follow, as in the normal state, for a 
certain distance from their point of origin. 

The neuroglia does not appear to take any part in the morbid 
process, it has preserved its normal transparency, and it is im- 
possible to discover any evident augmentation in the number of its 
nuclei. 

The cell groups, belonging to the several other nerves of the 
region, are less severely smitten. The cells are here in considerable 
number, and if some appear to have undergone a decrease in size, 
we find but very rare examples of that pigmentary invasion which 
is 80 distinct in the hypoglossus-nucleus. 

The olivary bodies are normal in all the sections. 

2°. White substance.—The lesion of the white substance here 
occupies the whole extent of the anterior pyramids, which are the 
seat of very manifest sclerosis, and are vividly coloured by carmine. 
It may be traced, in the fascicles, from the point where they emerge 
from the protuberantia to a level with their decussation. Its easy, 
on the same sections, to perceive the perfect integrity of the nerve 
roots 1n their intra-bulbar course. It is especially very evident ss 
regards those of the hypoglossus, and contrasts in a striking manner 
with the very marked atrophy of their origin-nucleus. 

The decussation-region possesses particular interest ; whilst, in the 
anterior part, what remains of the pyramid stands out distinctly 
under the form of a transverse red band, we see the sclerosis advance, 
like a wedge, the broad end of which is behind, into the decussation- 
segion, and proceed to invade, passing from the opposite side, the 
reticulated formation and the superior part of the lateral columns. 
The anterior cornua which, at this level, are represented by two 
islets of grey substance completely isolated from the central sub- 
stance, contain a notable proportion of degenerated cells. 
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Crd.—The cord is the seat of very extensive alterations which 
bear both on the anterior cornus of the grey substance, and on the 
antero-lateral columns. It is, also, to be remarked that, at least, in 
the cervical region, the lesions appear to have reached a more 
advanced period of their evolution in the left than in the right 
side of the organ, which has consequently become unsymmetrical 
(Plates IV and V). 

Anlero-lateral columns.— These present, on transverse sec- 
tions of the cord, all the characters of sclerosis of the white sub- 
siance. The great connective tracts, which extend from the peri- 
phery of the organ to the grey substance, are thickened. The 
meshes of the reticulum, considerably broadened, exhibit numerous 
nuclei. They bound very unequal spaces, in which sections of the 
axis-cylinder are seen. The latter are mostly more slender than in 
the normal state; in some places, and on the contrary, they appear 
hypertrophied. The altered regions are vividly coloured by car- 
mine, 

If we study the distribution of this sclerosis, it is seen to 
cupy, throughout the whole length of the cord, symmetrical 
points in each of the halves of this organ. It also recalls by its 
mode of distribution the descending degenerations, consecutive 
°n certain circumscribed lesions (en foyer) of the encephalon, though 
 differs in certain particulars. 

In the entire cervical region, it occupies, in the innermost part 
of the anterior columns, a sort of triangle, the base of which rests 
on the white commissure; one of the sides of the triangle borders 
tbe anterior suleus, whilst its apex tapers to an end towards the 
middle part of this suleus. This triangle, broader on the right 
than on the left, is seen no more towards the lower part of this region. 

In the Zaéeral columns, commencing in front at the outer angle 
of the anterior cornu, it follows, within and behind, the contour of 
the grey substance without penetrating its interior; whilst, on the 
Cuiside, it is separated from the periphery by a narrow band of 
healthy tissue. 

The superior portion of the region, that which is situated imme- 
diately below the coller of the bulbus, diverges a little from this 

escription. Here, in fact, the anterior cornu is surrounded on all 
sides by 2 sort of crown of sclerosed tissue. If, from the upper 
Porlion, we descend towards the dorsal and lumbar regions, we see 
the sclerosis leave the anterior column and progressively diminish in 
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extent in the lateral column. In the dorsal region, the peripheric 
circle of healthy tissue enlarges notably, whilst the sclerosis leaves 
the contour of the anterior cornu. In the lumbar region, ït has 
gone off from the posterior cornu and forms a sort of islet situated 
in the posterior part of the column, and surrounded on all sides 
by normal tissue, except behind, where it sends a prolongation 
towards the periphery and the entrance point of the posterior roots. 
All the rest of the white substance, and particularly the posterior 
colamns, is exempt from alterations. The same thing holds good 
for the anterior roots in their intra-spinal course. 

Grey substance.— Here, exactly limited to the area of the comus 
of grey substance, and symmetrically disposed in the two halves of 
the cord, we again meet with the cellular lesion which has been 
described in reference to the nucleus of the hypoglossus. Striking 
indiscriminately and at hazard, as it were, different groups of 
these cornua, it gradually diminishes in extent, in proportion as x 
approaches the inferior region of the cord. Whilst, at the cervical 
enlargement, we can hardly compute the number of cells spared at 
one fifth of the total number, in the lumbar region more than a half 
have preserved the characters of the normal state. The vesicular 
column of Clarke has not been spared ; but all the elements of the 
posterior cornua have escaped degeneration. 

The seuroglia has not here, any more than in the bulbus, taken 
an active part in the morbid work ; and, in all the sections, we may 
see cells reduced to a few pigmentary granulations in the midst of s 
perfectly normal tissue. However, the grey substance has, in cer- 
tain spots, been disorganised in its entirety, and we can observe, in 
the upper region of the cord, the presence of genuine foci. Ve- 
tically elongated, they occupy symmetrically the two anterior cornus, 
the limits of which they do not exceed. The sections which were 
made across their middle portion show only a thick mass of tissue 
becoming strongly coloured by carmine, projecting above the sur- 
face of the section, in which it is difficult to distinguish any ek- 
ment. But these foci, swollen in their middle part, taper of at 
both ends, and it is in these points we should examine them. We 
then see that they begin by a certain number of little rounded islets, 
the tissue on a level with which is evidently thickened and rendered 
less transparent without any manifest multiplication of neurogls- 
nuclei being remarked. 





V. 


NOTE ON A CASE OF GLOSSO-LARYNGEAL PARALYSIS, 
FOLLOWED BY AUTOPSY. Br J. M. Cæascor. 


(See Lecture XIII, p. 192.) 


By the general aspect of its symptoms, the case, which I am 
going to describe in full detail, belongs to the clinical type created 
by Dr. Duchenne (de Boulogne), under the name of progressive 
muscular paralysis of the tongue, of the velum palati, and of the 
lips; but, considered anstomo-pathologically, it differs remarkably 
from all cases of the same kind which have been published up to 
the present. It is on this account, chieñly, that it has seemed to 
me worthy of attracting the attention of the reader for an instant. 


Case.—Baj— Marie-Françoise, aged 68, was first admitted to 
the General Infirmary of the Hospice de la Salpêtrière April 11, 
1869, to be treated for a slight bronchitis; it was not remarked at 
that time that her speech was embarrassed. However, her children 
afirm that they had remarked that, during the past year, she ex- 
Pressed herself with great difficulty from time to time. About last 
May deglutition difficulties appear to have begun. It is certain that, 
since that period, it often happened that, in swallowing, food went 
the wrong way, and that the patient was taken with violent fits of 
Coughing. During meals, she very often, also, threw up food 
through the nasal passages. An exasperation of all the symptoms 
èppears to have been suddenly produced, about a month before her 
second admission into the infirmary, which took place on the roth 
September. In the space of a few days the articulation of words 
s&ems to have become almost impossible, and, from this moment, 
the difficulty in swallowing food and drink appears to have grown 
rapidly worse. The patient declares that this abrupt aggravation 
was not accompanied by giddiness or any other phenomena of the 
same kind. The weakness in the voluntary movements which at 
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present exist in the left upper limb, to which reference will again 
be made, dates back four months, and was produced slowly, in a 
progressive manner. 

Present state, September 10, 1869.—The articulation of words 
1s already so much embarrassed that the patient cannot succeed in 
making herself comprehensible ; all the attempts at speaking which 
she makes result, in fact, in the production of a hollow gruntig, 
with nasal twang. However, as well as can be determined in the case 
of a patient who can only express herself by signs, her intelligence 
seems perfectly preserved. The tongue is not s0 inert as one might 
believe from what has been said ; it has retained its normal shape, 
thickness, and dimensions ; its surface offers no abnormal wrinkle 
or furrow; however, on examining its border with the greatest 
care, some slight fibrillary movements seem, from time to time, to 
be perceptible. B— can still protrude it easily enough, and move 
it from right to left, but she cannot either turn up the point, nor 
apply its dorsal surface to the palate. 

The movements of the orbicularis oris are very markedly weak- 
ened. The patient cannot simulate the act of kissing or whistling, 
but she can, by exerting all her strength, blow out a candie 
distant 10 centimètres or more from her mouth. 

The difficulty of deglutition is most marked. When B— wishes 
to swallow a fluid, she first rejects, almost always voluntarily, : 
considerable quantity from her mouth. Then, putting the thumb 
of the right hand on one side of the larynx, she seems to desire to 
assist the upward movement of this organ, which soon occurs; 
but, hardly has the first stage of deglutition taken place than 2 
state of extreme anxiety supervenes ; for over five minutes the 
patient seems threatened with suffocation; she does not generalls 
cough, but at every inspiration a sonorous laryngeal sound is heard 
resembling, to a certain extent, what is observed in certain cases of 
ædema glottidis. It often happens that some drops of the fluid 
taken in are returned through the nose. The deglutition of solid 
food, or better still, semi-liquid food, is, perhaps, less difficult than 
that of fluids proper, but it is still generally troubled by the sant 
symptoms. 

Direct examination of the velum palati does not detect an} 
deformity ; the uvula occupies the mesial line, and does not bang 
down too much; the membranous velum appears likewise to con 
ract in a nearly normal manner when titillated. 
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À thick and viscid saliva gathers constantly in her mouth and 
sometimes runs out. The patient is often found using her fingers 
to clear her mouth of the thick mucus and portions of food which 
bave accumulated there. On account of the difficulty of deglutition 
the process of feeding takes place in a very incomplete manner ; 
the patient shows, at every instant, by significant signs, how dis- 
tressing it is for her to be unable to satisfy her hunger. 

She is very thin, and is already much weakened. On examining 
the state of the muscular system in the different parts of the body, 
we remark what follows :—The muscles of the left shoulder are 
manifestly more emaciated than those of the right; besides, the 
deltoid is almost constantly stirred by very marked fibrillary 
movements, which are spontaneously produced or which are readily 
aroused by a slight touch when they cease to occur. Ovwing to 
the debility of these muscles, the patient finds it difficult to raise 
her arm, and she cannot lift her left hand to her mouth. The 
arm and forearm, on this side, are not more emaciated than the 
corresponding parts of the right upper extremity; their muscular 
masses, however, are here and there the seat of some fibrillary 
contractions.  Finally, movements of prehension are accomplished 
with the left hand as well as with the right, and there is no trace of 
predominant atrophy in the muscles of the thenar and hypothenar 
eminences. 

The right upper extremity is uniformly emaciated throughout ; no. 
partial atrophy exists anywhere. However, fibrillary movements, 
but slightly marked in truth, occur in some parts, chiefiy at the 
shoulder. 

The lower extremities are both emaciated to the same degree ; 
there is no difference in this respect between the right and left 
sides. Their movements are normal, but notably weakened. B—, 
however, can stand, and take some steps in the ward, but not 
without great fatigue. On the left, the muscles of the anterior 
part of the thigh and those of the calf are the seat of fibrillary 
contractions. 

Fibrillary contractions are likewise observed in the cervical por- 
tion of the trapezius, and in the sterno-cleido-mastoidei. Never- 


theless, the action of the muscles which move the head is of suffi- 


Gent strength, and the attitude of the latter is quite normal. 
No visual disturbance appears to exist; the pupils are of the 
same diameter. Sensory derangements are nowhere ta be discerned. 
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The pulse is weak, but not quickened ; the temperature of the body 
is normal. Neaither sugar nor albamen was found in the urine, 
although it was frequently examined. 

October 25th.—Debility has made vast progress. JB can no 
longer sustain herself on her legs. Yesterday, she fell when getting 
out of bed, and was unable to rise without help. Deglutition bss 
become absolutely impossible, and, for some days past, recourse was 
bad to the stomach-pump. It is again remarked that the move- 
ments of the velum palati take place tolerably well under the influ- 
ence of direct stimulation. It is also remarked that the tongue 
can still be protruded beyond the lips, and slightiy turned from 
right to left, but its movements are evidently slower and weaker 
than in the past. Its size, however, has not been notably dimi- 
nished ; its dorsal surface 1s still perfectly smooth, and no capillary 
contractions are observed. Its borders alone, are, in certain points, 
plaited, wrinkled, and exhibit almost incessant vermicular move- 
ments. 

26th.—For the first time, it is observed that the pulse is frequent, 
—130. However, the temperature of the rectum is 37*4° C. 

27tb.—The pulse is still quicker than on yesterday. ‘The nun- 
ber of its pulsations rises probably to 150 per minnte. It is very 
small, almost imperceptible. ‘The respiration isat 32. The inspi- 
rations are very distressing, and accompanied by strong contraction 
of the sterno-cleido-mastoidei and scaleni. There is extreme 
anxiety. When we ask the patient if she is suffering, she puts her 
hands over the precordial region, and gives us to understand thst 
she there experiences a suffering which she cannot define. By pal 
pation, and percussion, it is ascertained thst the pulsations of the 
heart are sufficiently strong. The second sound is, at the base, 
hardly distinct ; it is, on the contrary, tolerably well marked at the 
apex. No abnormal sounds are heard. 

28th.— Pulse 128 ; temp. rect. 37*6° (C.) ; resp. 28. The inspira- 
tions have become more and more distressing, and are accompanied 
by energetic contractions of the sterno-mastoidei, scaleni, pectorales 
majores, and of the anterior border of the trapezius. It is remarked 
that the belly subsides in the epigastric region when the nbs and 
clavicies rise. Hence there is inertia of the disphragm. 

29th.—Same conditionas yesterday. The pulse is extremely rapid; 
temp. rect. 37°6°. The patient refused to permit the stomach- 
pump to be introduced. In the evening : extreme dyspnæa; 32 
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respirations ; there were probably more than 150 pulsations per 
minute; the rectal temperature is 37°6° C. The patient suddenly 
succumbe in the night, without a struggie. 

Necsoscopx, made twenty-four hours after death.—Cadaveric 
rigidity is well marked everywhere. 

A. a. State of viscera.—The heart is normal in size; the right 
ventricle is distended by black clots. No lesion of the valves exists ; 
the muscular walls of the left ventricle are perhaps a little pale, but 
rather firm. ‘The lungs are very emphysematous, especially the 
right; they do not exhibit any other alterations. The liver is of 
normal size. The supra-renal capsules, kidneys, and spleen are 
healthy. The stomach and intestines are shrivelled and shrunken ; 
otherwise they present no perceptible alteration. 

B. State of muscles.—The extrinsic muscles of the tongue and 
of the supra- and sub-hyoid regions exhibit a fine red colour; per 
contra, the proper muscles of the tongue are distinguished by their 
pallor and by an evident diminution in firmness. 

In the Zarynz all the intrinsic muscles appear to be healthy, with 
the exception of the arytenoidei, the posterior crico-arytenoidei, and 
the crico-thyroidei, which are manifestiy atrophied, and, here and 
there, show a very evident yellow hue. The crico-arytenoidei and 
the crico-thyroidei of the left side are besides much more altered 
than their congenerous muscles, and they are noticed to have little 
ecchymotic spots in the vicinity of their insertion. 

The muscles of the pharynz do not seem to have undergone any 
perceptible alteration. The muscular wall of the æsophagus appears 
to be normal in size and consistence. Both sterno-cleido-mastoidei 
are slender, but red. 

The trapezius has a yellow tint throughout ; this abnormal colour 
is especially marked at the left anterior border of the cervical por- 
tion of this muscle. In this spot, the muscular fibres are very pale, 
very friable, and separated by little lumps of fat. 

The same alteration is remarked in the anterior portion of the 
deltoid on the left side. The posterior part of the same muscle is 
relatively little altered. The right deltoid presents a fine red 
colour, 

The two pectorales are slender, but nowise discoloured; the 
intercostales, on the contrary, are atrophied and yellow. 

ln the arms, forearms, and hands, the muscles, alike in left and 
right side, present the appearance of the normal state. The diaphragm 
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does not show any perceptible alteration. Some muscles of the 
lower extremities have been examined; they present the normal 
characters, so far as colour and consistence are concerned. 

y. Slate of nerve-centres and of bulbar nerves.—The brain proper 
and the different parts of the isthmus do not exhibit any perceptible 
alteration; the bulbus in particular and the protuberantia offer all 
the appearances of the normal state. No trace of atrophy or indu- 
ration is detected. The arteries of the base are barely atheromatous. 
The cord, examined externally and in sections taken at different 
heights, appears also to be perfectly healthy. 

The root-filaments of a certain number of bulbar nerves, namely, 
the hypoglossus, the pneumogastrie, the glosso-pharyngeus, and the 
spinal, especially, are slender. As to the nerve-trunks, arising 
from these roots, they appear to be a little less in size than in the 
normal state, but they have not undergone any change in colour. 

B. Llistologic study : a. Muscles.—Towards the tip of the tongue, 
where the muscular fibres were paler, perhaps one half of the 
primary fibres presented throughout, with no well-marked reduc- 
tion in size, a certain degree of granular alteration, with or without 
the disappearance of the cross striæ. 

Next we find, by means of preparations coloured with carmine, a 
very evident multiplication of sarcolemma-nuclei on a great number 
of primary fibres. The connective tissue, interposed between these 
bundles, exhibits nearly everywhere a greater number of nucleithan 
in the normal state. 

It is remarkable that the proliferation of the nuclei of the sarco- 
lemma is, perhaps, more manifest on the sheaths of the bundies 
which have preserved the cross striæ, and which are only affected 
in a very mild degree, by granular degeneration, than on the 
bundles where this degeneration is most marked. 

Ilere and there some sarcolemma-sheaths were found void of 
contractile substance, and filled by masses of nuclei. These, some- 
times, exhibited the hour-glass form. Finally, on some preparations, 
we saw sheaths shranken on themselves, and only enclosing, in thar 
almost effaced cavitr, granulations of fatty Aspect, or clusters of 
nuclei. 

The fatty grauular alteration of the primary bundles, the absence 
of cross striw, and the proliferation of nuclei of the perimysium, 
sut nf the satcolemma, are met with in all the other regions of the 

que, but in a less degree than at the tip. 
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Although they have preserved their normal red colour, the ex- 
trinsic muscles of the tongue here and there show some primary 
fascicles where we readily recognise the granular fatty alteration 
and the multiplication of the nuclei of the sarcolemma or of the 
perimysium. The same remark may apply to the muscles of the 
pharynx, which, likewise, appear healthy to the naked eye. As to 
the muscles of the larynx, those among them which presented a 
marked yellow colour to the naked eye, as the posterior crico- 
arytenoidei, for instance, exhibit nearly the same degree of granulo- 
fatty degeneration as the tongue. 

The muscles of the arm and forearm, those of the hand (thenar 
and hypothenar eminences), although they appeared quite healthy 
to the naked eye in colour and consistence, yet exhibited, under 
the microscope, a good number of primary fibres which had lost 
their cross striæ, and displayed granulo-fatty change, and mul- 
tiplication of the sarcolemma-nuclei in a more or less marked 
manner. 

The yellow muscular fibres, derived from the anterior portion of 
the trapezius and of the deltoid on the left, in addition to the 
granulo-fatty alteration extending to a very large number of 
primary fibres, exhibited an accumulation of large fatty drops 
interposed between the primary bundles. 

The muscles of the lower extremities (thigh and plantar muscles) 
have been examined in several parts. The granulo-fatty altera- 
tion of some of the primary bundles has been noticed, in a very 
distinct manner. But the bundles thus altered were less numerous 
there than in the corresponding parts of the superior extremities. 

B. Cranial nerves.—On all the preparations, in the fresh state, 
derived from the very slender radicular filaments of several bulbar 
nerves, from the hypoglossus for instance, it is remarked, not 
without surprise, that the nerve-tubes have preserved their medul- 
lary cylinders. 

We did not succeed in distinctly detecting the existence of 
empty and shrunken sheaths. Fine granulations, few in number, 
however, are uniformly disseminated over the whole extent of some 
nerve-tubes. Nowhere are they in masses, under the form of 
Sranular bodies. 

The trunks of the hypoglossus, spinal, and pneumogastric 
nerves did not present any other alteration than this same granular 
State of some nerve-tubes. This alteration is very marked in the 
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inferior laryngeal nerve. The phrenic and the great cervical sym- 
pathetic present the characters of the normal state. 

y. Examinalion of nerve-centres, preparations hardened by chromic 
acid and coloured by carmine. 1°. Spinal cord.—Cross sections of 
different parts of the lumbar enlargement. 

Examination of the white columns shows neither diminution 
in the diameter of the nerve-tubes, nor multiplication of the 
neuroglia-nuclei, nor, lastly, any thickening of the connective 
tracts which radiate from the grey centre towards the periphery of 
the cord. | 

In the grey substance and more especially in the area of the ante. 
rior cornua, all the alterations are concentrated and, again, they 
occupy only the nerve-cells here; for here, also, the neuroglia is 
normal, or only presents scarce visible traces of nuclei multiplica- 
tion. 

Some of the nerve-cells have preserved all the characters of the 
normal state; they are few in number, since they stand for less 
than a third on each preparation. They are readily recognised by 
the following peculiarities : they are still furnished with their pro- 
longations which, like the cell itself, are coloured vividly and uni- 
formly by carmine. The nucleus and nucleolus are very distinct. 
The small quantity of pigment which they often contain in the 
normal state is not augmented. 

The cells which show the first degree of alteration are imme- 
diately recognised by the very intense yellow ochreous hue which 
they exhibit in the greater part of their extent. This colour 
results from the presence of pigmentary granules united under the 
form of little lumps, and not affected by carmine. The parts of the 
cell which have not been invaded by pigment become, on the con- 
trary, coloured, almost as in the normal state. The nucleus and 
. nucleolus are yet more visible and more coloured, but the prolongs- 
tions are generally very short, as if withered, or worse still, they 
have completely disappeared. At the same time, the cell diminishes 
in size ; it tends to lose its angular outline, and acquires a globulsr 
form. 

At a more advanced degree of the morbid process, the cell, yet 
more diminished in its dimensions, absolutely deprived of its pro- 
longations, is now only represented by a little mass of yellow granules. 
The nucleus and the nucleolus have, in general, completely dis- 
appeared. There are, however, cases where the latter still peraists ; 
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then it is the only portion of the cell which has retained the pro- 
perty of being coloured with carmine. 

Lastly, we find here and there, in points formerly occupied by a 
cell, scattered yellow disintegrated granulations. This, doubtless, is 
the final term of the alteration. In such a case, we no longer find 
the slightest trace of nucleus or nucleolus. 

The alteration of the ganglionic cells is uniformly spread over the 
whole extent of the anterior cornua ; it does not specially affect cer- 
tain groups of cells, so that healthy cells, and cells diseased in 
different degrees, are everywhere intermingled. The small cells of 
the posterior cornua did not appear to exhibit any trace of yellow 
degeneration. 

Comparative measurements, taken with the help of good prepa- 
rations obtained from the same points in the same region of a healthy 
cord, have shown what follows : 

The cells which have retained the property of being coloured by 
carmine throughout (healthy cells), have the same dimensions as 
the cells of the normal preparation; all the cells which have lost 
their prolongations are atrophied. So long as the nucleolus is 
visible, it preserves its normal size. 

Sections from dorsal and cervical regions.—The cell-alterations 
are identical with those in the lumbar region, but more marked, 
especially in the cervical enlargement. The cells of the vesicular 
column are altered to the same degree as those which constitute 
the groups of the anterior cornua. 

2°. Bulbar region : a. Section from immediately abve the ca la- 
“us point.—The origin-nucleus of the hypoglossus, the lower part 
of which is visible at this level, exhibits very manifest alterations, 
which, here also, bear exclusively on the nerve-cells ; the neuroglia 
is intact ; its vessels perhaps are larger than in the normal state ; in 
any Case, they appear gorged with blood-corpuscles. 

The greater part of the cells (about two thirds of them) exhibit 
all the grades of the pigmentary alteration, described above in 
reference to the different regions of the spinal cord. The altered 
cells are disseminated everywhere and mingled with healthy cells ; 
they do not occupy any particular spot by preference ; yet perhaps 
they are ‘more numerous than elsewhere towards the external limit 
of the nucleus. 

Behind and external to the hypoglossus-nucleus we can study the 
otiginating cell-groups of the spinal nerve. These cells have mostly 
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preserved the characters of the healthy state. A considerable num- 
ber of them, however, have gone through different stages of pig- 
mentary alteration, principally towards the external region of the 
nucleus. It is known that, in the normal state, there exists inthis 
spot some more or less pigmented cells, but the number then is 
much more restricted. 


b. Section from the middle of the olivary bodies.—The cells of the 
convolutions of the olive do not exhibit any appreciable alteration. 
Those which constitute the nucleus of the hypoglossus at this level 
are, on the contrary, very numerously affected. The origin-cells of 
the pneumogastrie do not appear to be so deeply altered. Between 
the nucleus of the hypoglossus and that of the pneumogastric in 
this region, lie the small cell-groups, which L. Clarke connects 
with the nucleus of the facialis. The cells of this group appear 
remarkably small and few in number. They do not, however, 
exhibit the pigmentary alteration. A section taken a little above 
the preceding one enables us to state that the origin-cells of the 
glosso-pharyngeus are not obviously altered. 

c. Section from the most superior portion of the olivary bodies — 
This section, which contains the nuclei of the facial and of the 
external oculo-motor, as well as that of the trigeminus (? sensorÿ 
portion) according to Stilling, shows that a large number of cells 
of the jasciculus teres and a small number of cells of the trigeminus 
exhibit all the characters of the alteration above described. 


One of the most interesting points of this observation is, 
unquestionably, the existence of an alteration which, in a sys- 
tematic manner, so to say, occupies the nerve-cells, not only 
throughout the whole height of the spinal cord, but also in the 
bulbus, from which comes the progressive disorganization or even 
the complete destruction of a considerable number of these 
organic elements. In the bulbus, the alteration bears particularly 
on the origin-nuclei of the hypoglossus and of the spinal nerves ; 
but, it is also observed, though in a lesser degree, in the nuclei of 
the pneumogastric and of the facial. In the spinal cord, it is limited 
to the great nerve-cells of the anterior cornua, termed motor cells; 
the cells of the posterior cornua do not appear to be affected. It 
is met with in all the regions of the cord, but it certainly pre- 
dominates in the cervical enlargement. 

In what does this alteration consist? The accumulation of 
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yellow pigment seems to play a large part ; it appears to be the 
initial fact. The atrophy of the cell-prolongations, that of the 
nucleus, and lastly, that of the nucleolus, are consecutive pheno- 
mena. Have we here a process of slow irritation, or, on the con- 
trary, of a quite passive atrophy ? Nothing can be decided with 
respect to this from a consideration of the anatomical characters 
merely ; but it may, I believe, be affirmed that this morbid process, 
whatever it be, affected primarily the cell; it was not communi- 
cated to it from without. In fact, the reticulum which, on all 
sides, surrounds the diseased cells,. exhibits no other alteration 
than in being more transparent than in the normal state—this 
being due, in all likelihood, to the disappearance of a great number 
of cell-prolongations ; in cord, as in bulbus, we observe in it neither 
foci of granular disintegration, nor trace of fibrillary metamor- 
phosis, nor even multiplication of myelocites. Hence, it cannot be 
admitted that a process of irritation, or even of simple disintegra- 
tion, should have first been set up in the connective web of the grey 
substance, thence to be propagated to the nerve-elements. But one 
might be tempted to suppose that the starting-point of the altera- 
ton of the ganglionic cells should be sought for external to the 
nerve-centres, that is to say, in the peripheral nerves. This view is 
not acceptable; it is in formal contradiction with nnmerous facts, 
all of which it is needless to recall. We will confine ourselves to 
painting out that, according to the researches of M. Vulpian, com- 
plete section of the peripheral nerves, and of the hypoglossus in 
particular, has no marked influence on their origin-cells. Now, it 
has been seen that, in the case which occupies us, the branches of 
the different bulbar nerves exhibit very minute histologic altera- 
tions at most, though the cell-groups from which they emanate 
were, for the most part, profoundiy diseased. Whence, we think, 
it is legitimate to conclude that the ganglionic cells have been, in 
bulbus and in cord, the primary seat of the disease, that the 
peripheral nerves have been only secondarily affected consecutively 
on the lesion of the nerve-centres. 

If now the attention be directed to the trophic lesions which are 
presented by the muscular system of the life of relation, we shall be 
truck by the singular mode of distribution of these fascicle-lesions 
in different parts of the body. Manifestly, we have not here to deal 
with a common case of progressive muscular atrophy; the lesions 
‘the primary (ultimate) bundles are; indeed, those which belong 
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to the latter affection, and we find here sometimes granulo-fatty 
degeneration, sometimes simple atrophy of the fascicles with proli- 
feration of the sarcolemma-nuclei. But they are not, as it were, 
concentrated on any muscle or sets of muscles; they are dissemi- 
nated a little everywhere, and we always found, in the most various 
regions, diseased fibres intermingled amongst perfectly healthy 
fibres. They were, however, more affected and more common :… 
certain muscles than in others; but here also is an exceptional fact 
which deserves to be pointed out: contrary to the rule, the muscles 
of the extremities, and particularly those of the thenar and hypo- 
thenar eminences and of the forearms, are comparatively little 
affected. Per contra, the lesions were relatively great in the deltoid 
and the trapezius, especially on the left side, in different muscles of 
the larynx, and lastly, in the tongue. It is important to remark 
that this mode of distribution could only be revealed by a necro- 
scopic examination, for, during life, the left shoulder was the only 
part of the body where clinical observation was able to detect 
partial atrophy of the muscular masses of some little extent. The 
tongue, especially, it is explicitly stated in the observation, had 
retained its thickness, its dimensions, its smooth surface, and, in a 
word, all the appearances of the normal state, although its proper 
muscles contained a rather large number of degenerate or waste 
primary fibres, and that its movements were otherwise remarkably 
impeded. On the whole, putting aside the information supplied by 
the partial emaciation of the left shoulder, the generalised progres- 
sive muscular atrophy which, in our observation, was found com- 
bined with the symptoms of labio-glosso-laryngeal paralysis, might 
have passed completely unnoticed, had not attention been aroused 
by the existence of intense fibrillary movements spread over nearlÿ 
all points of the body. 

Confronting the muscular lesions in question with the alterations 
which the nerve-cells present in the different regions of the cord 
and bulbus, it will be remembered that, between these and those, 
an exact correlation exists. In both, the lesions are diffuse, dis- 
seminated intimately amongst them. Ought we to believe that, in 
this case, the alterations of the muscular system have proceeded 
from the lesion of the nerve-centres along the bulbar and rachidian 
nervesP The arguments in favour of this opinion have been detailed 
on several occasions in this volume; we do not think it necessary 
to reproduce them here anew, hence we propose to adinit, as 3 
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srobable hypothesis, that such, in fact, has been the pathogenic 
node of these morbid phenomena. But this being conteded, do 
ve possess all the elements necessary for the construction of a 
somewbat satisfactory theory of the affection such as it has shown 
itself in the case reported? We do not think so; besides, know- 
ing absolutely nothing concerning the nature and origin of the 
lesion of the nerve-cells, there are many other desiderata yet which 
we might mention. 

We shall only notice one point ; 1 is known that, in our patient, 
the different movements of the tongue, and especially those con- 
nected with the articulation of words and deglutition, were consi- 
derably weakened, and that, at the autopsy, we found in the muscles 
which constitute that organ lesions which werg evidently insufficient 
to account for so marked a paralytic condition. Whence should we 
deem this motor impotence, independent of the trophic lesion, to be 
derived? We find nothing to refer to save this same lesion of the 
nerve-cells, from which we have already derived the nutritive altera- 
tion of the muscular fibres, and it is difficult to comprehend by 
what mechanism this selfsame lesion has been able to produce 
simultaneously such different effects. Let us remark, in passing, 
that we cannot suppose the intervention here of some peculiar influ- 
ence of the great sympathetic, since we have to explain, this time, 
not the presence of trophic lesions of muscles which are accounted 
for by the alteration of the hypoglossus-nucleus, but the existence 
of a muscular paralysis independent of the atrophy, at least in part.1 
This is a serious difficulty, which we have already met with in con- 
nection with progressive muscular atrophy and infantile spinal 
paralysis® Manifestly, in the present state of our knowledge a 
definite judgment cannot be pronounced ; let us, therefore, content 
ourselves, at present, with registering the positive data supplied by 
anatomical examination, and wait until new facts arrive to throw 
light on these obscure questions. 

It has been several times already proposed to connect with a 
primary lesion of the grey nuclei, situated in the bulbus, the sym- 
ptomatic groups known under the name of glosso-labio-laryngeal 


1 The integrity of the great cervical sympathetic has, besides, been explicitly 
mentioned in one report. 

3 In progressive muscular atrophy, muscular paralysis without atrophy, and 
atrophy without paralysis, are often found intermingled in the same points ; 
this is a fact which has been properly pointed out by MM. Roberts (‘ Re" " 
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5 &ga of ar fesice of the wlute columns of the spinal cord. 
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nomena recall those which have frequentiy been remarked in man, 
in cases in which the action of the pneumogastric nerves was 
impeded in consequence of the compression exercised by a tumour 
of the mediastinum ; the alteration of the origin-nuclei of the pneu- 
mogastric nerves which the examination of the bulbus has revealed 
in our case, appears to us to account for those cardiac disorders 
which have not a little contributed, undoubtedly, to determine the 
fatal termination. 

(Extract from the ‘ Archives de Physiologie normale et patholo- 


gique,” 1870, p. 247.) 


VL 


NOTE UPON THE ANATOMICAL STATE OF THE MUSCLES AND 
SPINAL CORD IN A CASE OF PSEUDO-HYPERTROPHIC 
PARALYSIS. Br J. M Cxancor. 


(See Lecture XIV, p. 205.) 


Sowz months ago, my friend, M. Duchenne (de Boulogne), gave 
me several anatomical fragments, requesting me to examine them; 
they were obtained from a young patient, suffering from the affec- 
tion described under the name of psendo-Aypertrophic or myoscier- 
otic paralysis, and who had succumbed, some weeks before, in the 
Hôpital Sainte-Eugénie, in the wards of Dr. Bergeron, in conse- 
quence of an intercurrent disease. The clinical history of the 
little patient in question is well known; it has been traced with 
great care by Dr. Bergeron, in a communieation made to the 
Société Médicale des Hôpitaux, in 1867. M. Duchenne (de Bou- 
logne) has reproduced it in his memoir on pseudo-hypertrophit 
muscular paralysis® A good full-length photograph of the patient, 
annexed to the communication of M. Bergeron, shows the exaggt- 
rated prominence presented by most of the muscular masses in the 
child in question, and shows perfectly the characteristic attitude 
which he assumed, when standing erect$ For all that concerns 
the clinical history of the case, I refer the reader to the works jui 
quoted, and Î wish to confine myself to describing, in the present 
note, the anatomical facts which I have been able to ascertain, witl 
the assistance of my house surgeon, M. Pierret. Some short re- 
marks concerning the pathological anatomy and physiology of 


1 Bulletins et Mémoires de la Société Médicale des Hôpitaux de Paris 
t. iv, 1'e série, 1867, p. 157, Communication faite le 24 Mai, avec une phott 
graphie. 

? Extract from the ‘Archives Générales de Médecine’ Nos. de Janrikr 
1868 et suivants, p. 19, Obs. xii. 

* See also the figures 3, 4, and 9 of the memoir of M. Duchenne {de 
Boulogne), 
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pseudo-hypertrophic paralysis will follow the principal points of the 
statement and serve as its corollary. 

The fragments which I possess had all been hardened in chromic 
acid ; they comprise—1°, different fragments of the deltoid, psoas, 
pectoral, and sacro-laumbar muscles ; 2°, the cervical enlargement 
of the superior half of the dorsal region of the spinal cord; 3°, 
various morsels of the sciatic, median, and radial nerves ; 4°, a 
fragment of the muscular wall of the left ventricle. 


I. 


In the first place I shall mention what concerns the external 
muscles. As follows from the details of the clinical report, the 
pectorals and sacro-lumbar muscles had, so to speak, alone escaped 
the apparent hypertrophy which, at a given moment, had seized 
upon the greater part of the muscular masses; the same may be 
sad with respect to the psoas, which, on autopsy, were found to be 
rather reduced in size. The alterations exhibited by these muscles 
may be considered as representing the first phases of the morbid 
process ; the ultimate phases, on the contrary, could be studied in 
the deltoid muscles, which were distinguished, during life, by a very 
marked increase of volume. 

The examination of the hardened fragments, with the naked eye, 
enables us already to observe a first distinction; thus, whilst the 
fragments of the deltoid exhibit, in the sections, a yellowish colour, 
having the appearance and consistence of a lardaceous mass—phe- 
nomena plainly owing to the interposition of a large quantity of 
fatty tissue—the psoas, sacro-lumbar, and pectoral muscles, in their 
turn, present very nearly the appearance of normal muscles, treated 
under the same conditions by chromic acid, but with an evidently 
firmer consistence, and a resistance which recalls that of fibrous 
tissue, | 

The histological alterations of these muscles consist in this: on 
transverse sections, what first strikes us, in the psoas, for instance, 
where the lesion is least, is that the thin laminæ of connective 
tissue (appurtenances of the perimysium internum), which, in the 
normal state, barely separates the primary muscular fibres and leaves 
them almost in contact with each other, are here replaced by thick 
Stpta, the narrow diameter of which equals, in some parts, or even 
exceeds, that of the muscular fibres. These septa, as we can make 
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sure, especially, by the examination of shredded longitudinal se- 
tions, are oonstituted by connective tissue of recent formation, where 
the laminate fibres, directed chiefy parallel to the long axis of the 
muscular fibres, are intermingled with embryoplastic nuclei and 
fusiform cells in considerable number. In other muscles, as the 
pectoral, and the sacro-lumbar muscles, where the evolution of the 
alteration appears to be more advanced, the nuclei and the cells have 
diminished in number or seem to have disappeared, and the septa 
are almost exclusively formed by bundles of long wavy fibres, dis- 
posed parallel to each other, with very distinct and vwell-marked 
outlines. 

The interposition of adipose cells between these fibrille marks 
a new phase of the process (fig. 35). The fat cells are sparse, at 
first, isolated, and lost, as it were, ÿ the midst of bundles of fbrille ; 
but their number augments, in certain points, in such proportion 
that they substitute themselves for the fibrils, which in the end com- 
pletely disappear. This fatty substitution, sketched out already in 
some parts in the non-hypertrophied muscles, becomes almost 


X 
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Fio, 35.—Tramsverse section of a muscle is paexdo-hyperérophic paralyeis (inter- 
mediate phase between the first and second period of the process). 1,1, 
ielets of connective tissue ; M, x, sections of muscular bundles ; 6, 0, adi- 
pose cells. 


general in the deltoid, where the augmentation of size was, itis 
known, well marked. In fact, the microscopic examination of this 
muscle shows the greater part of the surface of the transverse sec- 
tion to be occupied by adipose cells, almost contiguous throughout, 
heaped against each other, and made polyhedric by pressure; here 
and there, in the midst of the adipose tissue, we meet entire islets 
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composed of several primary muscular fibres (from two to eight, ten, 
ortwelve at most), and completely enveloped with fibrillæ, or isolated 
fibrillary tracts without muscular fibres ; or, lastly, and most rarely, 
isolated muscular fibres, deprived of their fibrillary envelope, and 
placed in immediate relation with the cells of the adipose tissue 
Gg. 36). But, I repeat, everywhere, in the deltoid, is the fatty 
tisue predominating. The islets composed of fibrillary connective 
tissue and of primary muscular bundles are only seen here and there, 
at long intervals, and, in certain parts, they are even altogether de- 
ficient; on the contrary, in the pectoral muscles, and in the sacro- 
lumbar masses, the presence of fatty cells is a rare and accidental 
fact: in the psoas, where the alteration is seen in its first stage, 
there are no traces of it. 

In short, fatty substitution evidently represents the last phase of 
the morbid process, and in proportion ss it advances the fibrillary 
tissue of new formation, as well as the muscular bundles, tends to dis- 
appear. It is time now to seek out the mode by which this disap- 
pearance of muscular fibres takes place ; it is already noticeable in 
the first period, when the interstitial connective tissue begins to 


N 

FIG. 36.—Longitudinal section of a muscle in peeudo-hypertrophie paralyris 
(8econd period of the morbid process). Adipose cells everywhere in 
contact, and rendered polrhedrical by pressure. Isolated muscular fibres, 
deprived of their Gbrillary envelope and placed on immediate relation 
with the cells of the fatty tissue. The muscular bundles, even the 
slenderest, have preserved their cross striation. 


show hyperplasia, irrespective of any trace of fatty substitution. 
Thus, inthe psoas, on transverse sections, the muscular bundles, 
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surrounded on all sides by considerably thickened septa of peri- 
mysium internum, appear at first sight to have preserved nearly all 
their dimensions and other characters of the normal state; but a 
less superficial examination soon shows that a good number of these 
bundles have suffered a more or less marked diminution in dia- 
meter; many even are so much wasted that it requires the closest 
scrutiny to discern them in the substance of the interstitial con- 
nective tissue. 

The examination of longitudinal sections, and especially of those 
prepared by dilaceration, completes these data: the greater part of 
the muscular bundles, even those which have undergone very vwell- 
marked atrophy, preserve to the last limits of emaciation most dis- 
tinct transverse striation. Neither the sarcolemna-sheath, nor the 
nuclei which it encloses, present any alteration, and, as to the 
muscular substance, no trace of granulo-fatty degeneration isthere 
observed. Such is the rule; here and there, however, we meet 
some bundles, few indeed in number, where the cross striæ are 
absent, whilst a longitudinal striation has become very apparent ; 
other bundles, absolutely devoid of all striation, whether transverse 
or longitudinal, have a hyaline appearance and are charged with 
granulations ; lastly, there are others, —which are always of the 
smallest diameter, —the muscular substance of which seems to be 
broken into fragments in which the transverse striation is still very 
manifest, and in the interspaces of which more or less numerous 
clusters of nuclei are accumulated, which distend the sheath of the 
sarcolemma. But, in short, it is rare that muscular bundles, on 
the way to destruction, exhibit any one of these modes of alteration. 
The greater part of them do only present, to the final term, the 
characters of simple atrophy, without multiplication of nuclei and 
with persistence of transverse striation. 

In the deltoid the muscular bundles are found with the same 
appearances ; only those of them which have preserved their normal 
diameter are much more rare. Most of these have suffered mani- 
fest atrophy; many of them are remarkable for their extreme 
slenderness.! The hyaline state, with fatty granular degeneration, 
segmentation of the muscular substance with multiplication of the 

1 Measurements give:—1°, for the primary fibres in the psoas muscle, 
transverse diameter, 0‘0429"", 0'026"*, 0'0066®%:, 00033" (fibres ex- 
hibiting the last dimensions are rare) ; 2°, in the deltoid, o‘o3"*, o'o12"”", 
00'066"%, 0°0033""", and under, 
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uuclei of the sarcolemma are here, perbaps, more frequent than 
elsewhere, but it is still simple atrophy which is always supreme. 
With respect to the pectoral and sacro-lumbar muscles, the lesions 
of the primary fibres which are there met with hold a medium 
between the two extremes, and allow the transition to be traced out. 

Keeping in mind the results just stated, one might endeavour, we 
believe, to reconstruct, at least in a most general way, the mode of 
evolution of muscular alteration proper to pseudo-hypertrophic 
paralysis. At the commencement, besides the thickening of the 
walls of the vessels, connective hyperplasia and simple atrophy of a 
certain number of muscular fibres are the only lesions observed. 
At this period, fatty substitution is either totally absent, or else 
il plays an evidently accessory part. This first phase seems to 
correspond with the first clinical stage, noticed by all observers— 
a period in which the only appreciable symptoms consist in the 
more or less marked weakness of certain muscles, which do not as 
yet exhibit any apparent hypertrophy,! or which even sometimes 
show themselves manifestly atrophied." 

What takes place in the second period of the disease, when the 
paralysed muscles begin to increase in volume? According to 
M. Duchenne (de Boulogne) the apparent hypertrophy in ques- 
tion would be the consequence of connective hyperplasia. “It is 
this,” he says, ‘ which produces the augmentation in size of the 
muscles in direct ratio to the quantity of connective and fibroid 
interstitial tissue produced in hyperplasia.””’ This opinion is based 
on the results repeatedly obtained from examination of morsels of 
muscle extracted, during life, by means of the emporte-pièce histo- 
logique * but it may be questioned whether, in this little operation 
the islets of connective tissue are not withdrawn in preference by 
the instrument, which, on the contrary, would find much more 
difficulty in laying hold of the clusters of adipose cells. It is 
certain that in cases where fragments of muscles have been removed 
during life by ercision, they have always exhibited, to a high degree, 
the characters of fatty substitution.# 

1 Duchenne (de Boulogne), ‘ Electrisation localisée,” 3e édit., p. 608. 

3 Pepper, ‘ Clinical Lecture on a Case of Progressive Muscular Sclerosis’ 
Philadelphia, 1871, pp. 14 and 16. 

* Duchenne (de Boulogne), loc. cit., p. 603; Foster, ‘ The Lancet, May 
8, 1869, p. 630. 

* Griesinger and Billroth, Heller and Zenker, Wernich, vide Siedel, ‘ Die 
Atrophia Musculoram Lipomatosa,’ Jena, 1867. 
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The impression which remains on my mind, after often-repeated 
examinations of the fragments confided to me, is that hyperplasia of 
the connective tissue and atrophy of the muscular fibres advance, is 
it were, with equal steps, the latter showing itself all the more 
general and marked in proportion as the former is itself more deve- 
loped ; s0 that the production of connective tissue would be in some 
sort proportionate to the extent of void left by the atrophy or dis- 
appearance of the muscular fibres. It is, however, possible that 
the connective hyperplasia may sometimes assume the upper band, 
and thus produce a certain degree of apparent hypertrophy ; but Ï 
find it difficult to understand how it could ever explain the often 
enormous increase 1n size presented by the muscular masses at a 
certain epoch of the disease, and I am led to believe that substitu- 
tion of adipose tissue here plays the predominant part. However 
this be, I am ready to acknowledge that the question which I bave 
just raised cannot yet receive a definite solution. 

In what does the morbid process consist which, in pseudo-hyper- 
trophic paralysis, determines the alteration of the muscular tissue ? 
I am struck, like many others, with the analogies which exist 
between this alteration and that which, where the viscera are con- 
cerned, is generally designated under the name of cirrhosis, or again, 
of sclerosis, and I do not see that any serious objections have ever 
been formulated against this approximation. The circumstance, 
alone, that invasion of fatty tissue takes place, at a certain epoch of 
the disease, in a fated manner, at least in some muscles, appears to 
me to constitute, in the case in point, a really distinctive character, 
so that the denomination of myosclerotic paralysie, proposed by 
Duchenne (de Boulogne), can only strictly be applied to the first 
periods of the disease, whilst those of afrophia musculorum lipoma- 
tosa (Seidel), and of lipomatosis lururians (Heller), generally used 
by German authors, are appropriate only to advanced periods. But 
I do not wish to insist further on this point; at present I shall 
confine myself to the examination which I have made of the spinal 
cord. 


IT. 


The recent researches relating to the pathological anatomy and 
physiology of spontaneous amyotrophies have allowed us, ss is 
known, to connect with a lesion of certain well-determined region 
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of the spinal cord, a considerable number of these affections. 
Latterly the opinion has been several times put forth that pseudo- 
hypertrophic paralysis which, in some respects, approximates to 
progressive muscular atrophies, is also referable to a spinal source. 
This hypothesis rests upon no solid foundation, and there even 
exists, in scientific records, an observation, followed by necroscopy, 
which tends to completely invalidate it. I here allude to the case 
presented by H. Eulenburg to the Medical Society of Berlin, in 
which the autopsy was conducted by Dr. Cohnheim It is true 
that, in this case, the spinal cord having been examined in the 
fresh state, or after imperfect hardening, very delicate lesions—such 
as atrophy of the motor nerve.cells and sclerosis of the anterior 
cornua of grey substance—might in strictness have escaped obser- 
ation. In this respect, our case, on the contrary, leaves nothing 
to be desired, and it pleads absolutely in the same direction as that 
of Dr. Cohnheim. 

Although we have only had in our hands, a portion of the cord 
comprising the upper half of the dorsal region, and the entire 
cervical enlargement, the results which we obtained from our 
examination are not the less very significant. It must not, in fact, 
be forgotten that the muscles which receive their nerves from the 
last-named region of the cord were mostly affected to a high degree, 
and that the deltoid muscles, amongst others, exhibited in the most 
distinct manner the characters of hypertrophy from fatty substitu. 
tion. If, therefore, in this case, the muscular lesions had been 
connected with spinal lesions, the latter would not have failed to 
show themselves well marked in the cervical enlargement of the 
spinal cord. 

Our observations have been made on transverse sections coloured 
with carmine, and figured with great skill by M. Pierret. These 
sections, also, have been very numerous and were taken from the 
most various parts of the cervical and dorsal regions. Now, the 
result has been absolutely negative ; throughout we have found the 
antero-lateral and posterior white columns in a state of perfect 
integrity ; the grey substance which we have made the special object 
of our investigations did not exhibit any trace of alteration. The 
anterior cornua were neither atrophied nor deformed ; their neuroglia 
had retained its usual transparency, and the motor nerve-cells, 

*“Verhandlungen der Berliner Medicinischen Gesellschaft,” Berlin, 1866, 
Heft. 2, p. 191. 
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normal in number, did not exhibit, in their various constituent 
parts, any deviation from the physiological tvpe. Let us, lastly, 
add that the spinal roots, both anterior and posterior, appeared 
also perfectly healthy. 

Ï do not think it necessary to insist further to show the interest 
which, as regards the question that occupies us, belongs to these 
necroscopic facts, corroborated as they are by the previous 
observation of MM. Eulenburg and Cohnheim; if 1 do not 
deceive myself, the conclusions to which they naturally lead is, 
that, according to all probability, pseudo-hypertrophic paralysis 
ought to be considered as independent of all appreciable lesion of the 
spinal cord or nerte-roots. 

An observation recently published in the ‘Archiv der Heil- 
kunde? by H. O. Barth, assistant at the Pathological Institute 0° 
Leipzig, seems to be in formal contradiction with the proposition 
that has just been formulated. This case is, indeed, referred by 
the author to pseudo-hypertrophic paralysis, and it is followed by 
an account of the autopsy, made with the greatest care, where the 
existence of very marked spinal lesions is placed beyond doubt ; but 
I do not believe that this case has the signification given to it,—far 
fromit. The case is that of a mau, aged about forty-four, who ex- 
perienced in 1867, three years before the fatal termination, the first 
symptoms of motor paralysis in the lower extremities. The para- 
lysis grew progressively worse and spread to the upper extremities. 
Two years after its beginning, the patient was condemned to 
remain in bed, and was deprived of power of most movements. 
As the paralysis of motion advanced, more or less sharp pains and 
disagreeable formications occupied the limbs; moreover, the pars- 
lysed muscles showed great atrophy and, in some points, became the 
seat of very well-marked fibrillary contractions. Finally, vocal and 
deglutition-movements grew difficult. During the course of the last 
months of his life, many of the atrophied muscles, the adductors of 
the thumb and the muscles of the calf in particular, underwent 
remarkable increase in size, although motor impotence persisted to 
the same degree as before. At the autopsy, the muscles of the 
members generally exhibited, in varving degrees, the characters of 
fatty substitution. Some of the muscle-fibres presented the altera- 
tions of simple atrophy, others and fewer showed those of granulo- 

» Otto Barth, “ Beiträge zur Kenntniss der Atrophia Musculorum Jiposs- 
tosa,” in ‘ Archiv der Heilkunde’ Leipzig, 1871, p. 120. 
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fatty degeneration. There also exists, im several points, in the 
intervals of these fibres, a certain degree of connective hyperplasia. 

An examination of the spinal cord yielded interesting results : 
the lateral columns were sclerosed, symmetrically, throughout their 
entire height, from the upper end of the cervical enlargement to the 
lower extremity of the lumbar region ; the anterior cornua of the 
grey substance were manifestly atrophied; in addition, a good number 
of the great motor nerve-cells exhibited more or less marked wast- 
ing, and many of them had even disappeared. Lastly, it was 
remarked that a large quantity of adipose tissue had been accumu- 
lated under the skin of the limbs, and on the surface of most of the 
viscera. 

It seems to me quite illegitimate to refer the case, of which I 
have just sketched, m a very brief way, the principal traits, to the 
classic type of pseudo-hypertrophic paralysis. The relatively ad- 
vanced age of the patient, the existence of sharp pains, and formica- 
tion in the limbs, the fibrillary contracture, difficulty of articulation 
and swallowing supervening at a certain stage of the disease, all 
these circumstances, amongst others, protest, if need be, against such 
an assimilation. They very naturally connect themselves, on the 
contrary, with the morbid type to which I have called attention in 
wy lectures, in which (as took place in M. Barth’s case) sym- 
metrical sclerosis of the lateral columns was combined with pro- 
gressive atrophy of the nerve-cells of the anterior cornua.l Un- 
questionably, the muscular lesions described in the case of Dr. O. 
Barth’s recall in many respects those which are found uniformly 
noticed in all cases of pseudo-hypertrophic paralysis hitherto 
published ; but this circumstance would not, of itself alone, justify a 
nosographic approximation. I think I should in reference to this 
substance make a remark which might appear commonplace, if the 
fact to which it is applicable did not seem to have been sometimes 
misunderstood : it is that none of the muscular lesions in question 
belong peculiarly to pseudo-hypertrophic paralysis, and could not, 
Consequently, suffice to differentiate it. Thus, hypertrophy of the 
interstitial connective tissue with simple atrophy of the muscular 
fibres is found, for instance? after traumatic nerve-lesions, and in 


“Deux cas d’atrophie musculaire progressive, avec lésion de la sub- 


stance grise et des faisceaux antéro-latéraux de la moelle épinière,” par MM. 
Charcot et A, Joffroy (‘ Archives de Physiologie,’ 1869, t. ii, p. 334). 
* Mantegazza, ‘ Gazetta Lomb., p. 18, 1867; Erb, “ Zur Physiologie und 
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some cases of spinal infantile paralysis ;! as to fatty substitution, with 
or without increase in size of the nuclei, it may take place as an even- 
tual complication in infantile paralysis also in progressive mus- 
cular atrophy,f in spinal paralysis of the adult,‘ and in many other 
circumstances which would take too long to enumerate here. It 
to be remarked that, in such cases, the fatty substitution of the 
muscles appears to be sometimes connected with a generalised 
lipomatosis, which shows itself particularly, as exemplified by H. 
Barth’s case, by an accumulation of adipose tissue under the skin 
and in the visceral cavities. Quite recently, Dr. W. Müller has 
justly insisted on this point, in an interesting collection of observa- 
tions relating to the pathological anatomy and physiology of the 
spinal cord.$ But, Î must separate completely from the author 
mentioned when, refusing all autonomy to pseudo-hypertrophic 
paralysis, he maintains that all the cases that have been (arti- 
ficially, according to him) grouped under this name might critically 
be referred to some one of the forms of amyotrophy due to atrophy 
of the motor nerve-cells. Nothing, in my judgment, is less justifi- 
able than this opinion, and the very case which forms the object of 
the present note would, of itself, be sufficient to show its inanity. 

After recognising that the muscular alterations in pseudo-hyper- 
trophic paralysis do not depend on atrophy of the nerve-cells of the 
anterior cornua, we have reason to inquire whether they should not 
be correlated to some lesion of the great sympathetic, or the peri- 
pheral nerves. With reference to the first point, Î can give no 
information, the great sympathetic not having been amongst the 
specimens which were at my disposal. As regards the second 
point, I must declare, after having carefully examined the various 
fragments, taken from the sciatic, median, and radial nerves, that 
Pathologie, Anatomie peripherischer Paralysen,”” in ‘ Deutsch Archiv,” t. ir, 
1868. 

‘ Volkmann, “Ueber Kinderlahmung,” in ‘Sammlung Klinischer Vor- 
trâge Leipzig, 1870; Charcot et Joffroy, ‘ Archives de Physiologie,” t, ü, 
1870, p. 34. 

3 Laborde, ‘De la Paralysie de l'Enfance Paris, 1864; Prevost, 
‘ Comptes-rendus et Mémoires de la Société de Biologie,” 1865, t. xvii, p. 214 
Paris, 1866; Charcot et Joffroy, loc. cit. ; Vulpian, ‘ Archiv. de Pbysiologe, 
t. ii, 1870, p. 316; W. Müller, ‘Beiträge zur pathologischen Anatomie € 
Physiologie des Menschlichen Rückenmarks,’ No. 2, Ein Fall von Umschriebe- 
ner Muskelatropie mit Interstitieller Lipomatose, Leipzig, 1870. 

3 (and) “ Duchenne (de Boulogne), Communicated cases. 

5 W. Müller, loc. cit. 
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these nerves have appeared to me to present, in every part, the 
appearances of the normal state. We have even met, in the sub- 
stance of the affected muscles, with several nerve-filaments, which 
seemed to us exempt from alteration, with the exception, however, 
that in one case, one of these filaments belonging to the psoas 
muscle displayed, in a thin carmine-coloured section, a remarkable 
lesion consisting of a very marked hypertrophy of the axis-cylit- 
ders. On the whole, we believe that before coming to any decision 
as to the state of the peripheral nerves in pseudo-hypertrophic 
paralysis it is necessary to undertake new investigations. 

In terminating, I would point out, as a fact worthy of interest, 
that the muscular wall of the left ventricle of the heart did not, in 
our case, at all participate in the alterations which were s0 
marked in the muscles of the extremities. 

Extract from the ‘ Archives de physiologie normale et patholo- 
gique,” 1871—1872, p. 228. 


VII. 
ON ATHETOSIS. 


IN one of his last lectures at the Salpétrière,' M. Charcot has 
described the characters which distinguish a variety of post-hemi- 
plegic hemichorea, to which Mr. W. Hammond, of New York, has 
given the name of Athetosis. But whilst Mr. Hammond, who first 
pointed out these movements, considers them in some sort as 
constituting a particular morbid state, quite autonomous, M. Charcot 
considers that they are simply choreiform movements, and that 
they should be connected, nosographically, with the history of 
symptomatic chorea, as a simple variety.? 

According to Dr. Hammond, «thetosis® is characterised by its 
being impossible for the patients to keep their fingers and toes in 
the position in which they may be placed, and by their continua 
movement. 

This definition is imperfect, for the following reasons :—1°. It 
should be added that the movements of the fingers are performed 
slowly, and that the fingers have a tendency to assume constrainel 
attitudes; 2°, Moreover, the afhelosis does not always remain 
limited to the muscles which move the fingers and toes ; sometimes, 
in fact, the entire hand and foot are affected. 3°. Lastly, in the 
case of one of the patients whom Professor Charcot has shown to 
his audience, some muscles of the face and neck are stirred by 
choreiform movements, simultaneously with those of the hand and 
foot. 

The following cases illustrate perfectly the principal characters 
of athetosis : 


Casm 1.—Gr—, now aged 32, had convulsions when eight 


\ December, 1876. 

* This opinion has already been expressed, in an interesting work, by E 
Bornhardt, ‘ Ucber den von Hammond Athetose genannte Symptomencomplex. 

8 *AGsroc, ‘‘ without a fixed position.” 
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months old, which were followed by paralysis of the left side. 
From that time until she was six years of age she had epileptic fits 
every second month. They disappeared between the age of six and 
nine ; then they came on anew, and have persisted ever since.! 

At present she is affected by left hemiplegia, without anæsthesia 
or contracture, but with choreiform movements confined to the left 
side of the body, and affecting the face, neck, hand, and foot. 

The fingers are constantly in motion; they extend and flex in 
succession and independently; at other times they separate or 
approach, whilst, at the same period, the wrist executes various 
movements of extension, pronation, adduction, and abduction. 
Gr— cannot keep her fist closed; immediately the fingers extend 
and move in all directions, the thumb is often caught between the 
two first fingers. She scarcely makes use of her hand; when she 
bas caught an object she soon drops it in consequence of her fingers 
opening. When the patient is standing, the foot at first is at rest 
upon the ground ; but, from time to time, the great toe separates, 
the other toes rise, are flexed, or the heel is raised. These move- 
ments take place every three or four minutes. 

Let us remark that there is a species of synergy between the 
movements of the hand and those of the foot; when the patient is 
told to open the left hand or to close it, the foot is set in movement 
each time, and the toes are flexed or extended. 

Some slight grimaces are noticed in the left half of the face; the 
muscles of the commissures seem especially to act. In the neck, 
the motor disorder seems to occupy the left platysma myoiïdes and 
sterno-cleido-mastoideus. 


Case 2.—Maur—, aged 33. At nine months convulsions, fol- 
lowed by paralysis of the left side. Epileptic fits at fourteen. 

To-day, M in addition to her epileptic fits, exhibits Z7t 4emi- 
blegia, with analgesia, involving the face, trunk, and members, aud 
choreiform movements occupying only the hand and foot of the 
paralysed side (post-hemiplegic hemichorea, variety athetosis). 

The joints of the left upper extremity are stiff. The hand is 
lexed upon the forearm. The fingers are unstable, sometimes flex- 
ing, sometimes extending. The habitual attitude of the two first 
fingers seems to be of forced extension. When the patient is desired 


? For futher details, see Raymond, ‘Etude anatomique, physiologique, et 
Clinique de l’Hémichorée,’ &c., p. 69. 
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to open her hand, the fingers pass into forced extension, the tip: 
are turned back, and almost immediately the fingers and the hand 
are flexed. Lf she tries to flex the thumb she can succeed, but 
simultaneously, and in spite of herself, the fingers are extendel. 
The large movements of the arm are not jerky. 

Foot tends to adduction. The great toe rises and flexes con- 
tinuously. It is the same with respect to the other toes, and their 
movements are independent. 

If the patient be ordered to close or to open her hand, the foot is 
at once taken with movements ; the heel rises, the toes stir. When 
observed in bed, the patient’s left hand and foot are seen to be 
nearly constantly stirred by jerking, synergic movements; in order 
to lessen them, she holds the left hand with the right. 


Many times, during lectures previous to those which we summa- 
rise, here Professor Charcot has shown the patients, whose history 
we have briefly related; and, on his side, M. Raymond has published, 
in exlenso, in his thesis, an account of the first-mentioned case. 
Without a doubt these cases, described as belonging to hemichores, 
are included in the description of athetosis, as Dr. Hammond has 
traced it. In fact, in the second case, we find mention made not 
only of instabihty of the fingers, but also of hemianæsthesia, under 
an attenuated form, it is true, since there was no analgesis. This 
coincidence of anæsthesia with athetosis, which has been noticed by 
Dr. Hammond, is a circumstance which might have been expectel. 
The opinion expressed by Professor Charcot that we have here à 
simple variety of posé-hemiplegic hemichorea is, as may be remarkel, 
justified by clinical facts. Between our two patients there is but s 
difference relating to the extent of the abnormal movements, limited 
to the hand and foot of the paralysed side in the case of the first 
patient ; in that of the second they, in addition, occupy the cor- 
responding side of the face and neck. 

Between the latter patient and another attacked with post-hemi- 
plegique hemichorea, who is also in Professor Charcot’s wards, tbe 
difference again only relates to the extent, and also to rhythm of 
the involuntary movements. The few details which we are about 
to give will make this clear : 


Case 3.—P—, at present aged 19, was seized, when five years 
old, with convulsions which lasted four hours, and were followed 








ATHETOSIS. | 393 


by incomplete paralysis of the left side. The paralysis is stated to 
have disappeared two months later. At the age of six, convul- 
sions lasting five hours, incomplete paralysis of the members of 
the left side. ‘When seven and a half years old, convulsions for 
six hours, complete paralysis. Since the time when P— began to 
use her arm choreiform movements have been observed. Three 
months later, appearance of fits of partial epilepsy. 

Present state —Hemiplegia without contracture, but with hemi- 
chorea and diminution of sensibility on the left side. 

When the left hand is closed, it is observed that the fingers 
constantiy want to open out, and that movements of supination and 
pronation are superadded to these movements. If the hand be 
open, movements of extension of the fingers are observed. In 
order to obtain a little rest, the patient is obliged to press her 
hand strongly against some resisting substance. 

If the voluntary movements be considered, they are seen to be 
disorderly, jerking, abrupt. Does the patient raise her hand to her 
face? She smitesit. Made to take a light object, she executes a 
disproportionate movement with the hand, and, at every moment, 
threatens to let the object fall. Between these movements and 
those of chromic chorea, the only dissimilarity eonsists in the fact 
that, in the latter, the movements are more rounded, more fes- 
tooned, as it were. 


If, with Professor Charcot, we confront these two patients, P— 
and Gr— (Cases 3 and 1), we remark at once that the chorei- 
form movements differ only in so far as regards their intensity, 
their extent, and their rhythm. In Case 1 they are limited to the 
left half of the face and of the neck, to the hand and foot of the 
same side; whilst, in Case 3, besides being more abrupt and 
Hung, they affect all the movements of the members of the left 
side. 


From the foregoing considerations, it follows that these three 
Patients present abnormal motor disorders which are similar, or 
difer only in so far as they are more or less extensive, more or 
less rapid, or affect a less or greater number of muscles, according 
to the patient examined. 

Other reasons there are which corroborate this assimilation. In 
the three patients, the lesion is of the same nature ; all three are 
suffering from unilateral cerebral atrophy, consecu 1. 
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encephalic lesion, dating from childhood ; all three are hemiplegr, 
and subject to fits of partial epilepsy. Thus, we have an analogr 
in the form of the motor disorders, and an analogy in the conditions 
of their development ; this appears sufficient to show that afhetoss, 
is only a variety of post-hemiplegic hemichorea. 
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— consecutive, on diseases of urinary 
passages, 252, 257 

— partial, lightning pains, 28, 252 

— spontancous, 96 

— transverse, 78, 94, 245, 253 

— from compression, 97, 285 (see 
CoRD, 8PINAL) 

— tumefaction of motor nerve-cells 
and of axis cylinders in certain 
cases of, 317 (see ARTHBOPA- 
THIS) 

MyoPaTtuiss, spinal, 125 


N. 


Nerxerris, 252 
NERVE£s, lesions consecutive on section 
of, 158 
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Nezvss, bulbar lesions of, 34 (see AMY- 
OTROPHIES, PARALYSIS) 
— cerebral, atrophy of, 6, 34 
— optic, atrophy of, 38 
— grey induration of, 39 
— atrophy of optic papilla, 35 
— diagnosis, 39 (see N1TRITIS) 
— phrenic, 335 
— peripheral, lesions of, 58, 219, 221, 
335 
— sciatic, avulsion of, 215 
Neuniris of optic nerves, 35, 41 
— parenchymatous, 38 
— of sciatic nerve in urinary para- 
plepias, 260 
NEuROGLIA. 138, 142, 338, 352, 360, 
370 
NEURO-RETINITIS, 41 
NUTRITION, disorders of, in paraplezias 
from compression (see AMYO- 
TrRoPuIESs, MUSCLES, &c.) 


0. 


OnTrCr-LES80N8, in amyotrophies, 275 
OssEOUS SYSTEM, 132 (see BONES) 


P. 


PACHYMENINGITIS, 71 
— casvous, 73, 94, 109 
— cervical hypertrophic, 92, 165, 
209, 212 
— gummatous, 299 
Pain, 23, 197 ; boring, 25; lancinating, 
25; constrictive, 26; general 
characters, 26; anatomical sub- 
stratum, 27; vesical and urcth- 
ral, 28, 48; rectal, 29, 48 
PABALYSIS agitans, 284 
— from compression, 169 
— gencral progressive, 
pains, 27 
— lesions of optic papilla, 34 
— general spinal, gastric crises, 29, 
128, 215 
— glosso-laryngeal, 128, 201, 863 
_— Jesions of muscles, 367, 368 
— of motor nerve-cells, 126, 870 
pseudo-hypertrophic, 221 
anatomical state of muscles, 378 
spinal, acute, of adults, 144 
spinal, acute, of children, 129, 156 
modes of invasion, 129 
chilliug of limbs, 183 
deformations, 133 
— Jesions of muscles, 134 
— lesions of cord, 137 
VARAPLEGIA, alcoholic, 28 
— cervical, 108, 199 
— of cancerous patients, 74, 89 


lightning 


INDEX. 


PARAPLEGIA from compression, 65 
— consecutive, on intestinal lesions, 
259 
— consecutive, on uterine lesions, 260 
— reflex, 257 
— saturnine, 225 
— urinary, 250 
PEMPHIGUS, 213 
PROLONGATIONS, nerve, 19 
— protoplasmic, 19 
PS8EUDO-NEURALGIAS, 76 
— in cervical paralysis, 109 
Ps0R1A818, palmar, syphilitic, 292 
Putse, retardation and frequency of, 
in gastric crises, 30, 49 
— frequency in ataxia, 49 
— in glosso-largngeal paralysis, 366 
— retardation in lesions of cervical 
cord, 108, 117 
— permanent slow, 118 
— probable lesions of bulbuas, 118 
— in lateral sclerosis, 357 (s+e Ra: 
CHIS) 
Pvurrzs, 113 
PYELO-NEPHRITIS, 252 
PyYRAMIDS, anterior, sclerosis of, 355 
(see CoRD, SCLEROSIS) 


Q. 


QUIVERING, FrBRILLARY, 170 
R. 


RaACH:18, abscess of cellular tissue of, 71 
— Pott's disease of, 72 
— cancer of, 74 
— hydatid kysts of, 71 
— narrowing of,—with slow pulse 
and epilepsy, 71, 116, 117, 12 
(see ARTHRITIS) 
RooTs, anterior, of nerve, 347, 351, 359 
— posterior, 5, 83, 347, 351 
RAMOLLISSEMENT of brain, 281 
RECTUM, disorders of, in compression 
of cord, 29, 48 (see Paixs) 
RerLex, exaltation of phenomensa, 11], 
127, 130 
RenaLzdisorders, 262 (see PARAPLEGIS, 
urinary) 
RETINO-CHOROIDITIS, syphilitic, 41 
RETRECISSEMENT of urethra, 252 


S. 


SARCOMA, angiolithic, 70 
SATYRIASIS, 48 
SCLEROSIS, 7, 341 
— of external bands, 11, 12, 13, 27 
— of Goll’s columns, 10, 11,2 
— of lateral columns, 7, 21, 139, 150 
— lateral amyotrophic, 167, 180, 3441 
— lesions of lateral columns, 150 





INDEX. 


SCLBROSIS of grey substance, 167, 353 
— of anterior roots, 177 
— of peripheral nerves, 177 
— of muscles, 178, 190, 349 
— symptoms, 192 
— evolution, 197 
— causes, 196 
— atrophy, es nasse, 197 
— rigidity, 200 
— bulbar phenomena, 201, 341, 355 
— pathological physiology, 203 
— diagnosis from spasmodic tabes, 
235, 247 
— two cases, 341 
— disseminated, 7, 27, 247 
— lightning pains, 24,27, 170, 197, 
248 


— of posterior colunas, 3 
— by extension of lateral sclerosis, 13 
SENSATIONS, retardation in transmis- 
sion of, 99 
— associated, 100 
S?EATOSIS, physiological, 184 
SULPHATE OF QUININE, 272, 274. 
SYMPATHBTIO, lesions of great, 226, 389 
SYMPTOMS, recurrent or retrograde, 19 
SYPHILIS, 286 (see Corn, ErrLersy, 
MonoPLsGlA, P80RIASIS, ReTi- 
NOCHOROIDITIS) 
SYRINGOMYELIA, 166 


T. 
TABRS DORSALIS, 234 
— fSpasmodic, 233, 246 
— Comparison with afaxic Labes, 235 


— Course, 243 

— duration, 243 

— seat, 242 

— treatment, 243 

— frepidation, 236, 240 
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TABETIC symptoms, 3, 5 
TEMPERATURE, gastric crises, 30 
— lightning pains, 62 
— arthropathies, 52, 53 
— spinal hemiparaplegia, 103 
— acute spinal paralysis of adults, 
147 
— glosso -laryngeal paralysis, 866, 
376 


TENsSMUS, 29, 48 
TEPHRO-MYELITIS, acute parencby- 
matous, 158 
— chronic, 173 
TREMBLING, senile, 284 
TREPIDATION in transverse myelitis, 
245 
— of hemiplegic patients, 236 (see 
TABES DORSALIS) 
TUBERCLES of vertebræ, 281 (see CoRp) 
Tumouxs, cerebral, (see CORD, Ms. 
NINGES) 
TuRCK, development of columns of, 181 


U, 


U2eTHRA, URINE, UTERUS (see PARA. 
PLEGIAS, RETRECISSEMENT, Dis- 
OBDERS) 


V. 
VesseLs, lesions, in lateral sclerosis, 
31 


VxaTia0, epileptic, 265 
— gastric, 265 
— of Ménière, 261 
VOMITING in ataxia (see CRISRS, aAs- 
TRIO) 
— in Ménière’s vertigo, 262, 269 


Z. 
ZoNA, 91, 151 


ZONES, radicular, anterior, posterior, 
181, 182, 183 


———— —_——_——_ 
PRINTED BY J. E ADLARD, BARTHOLOMEW CLOSE. 


PLATE TI, VOL. EL 


DISSEMINATED SCLEROSIS (ENCEPHALON). 


Fic. 1.— Base of the brain. 

a. Patches of sclerosis disseminated along the olfactory nerves. 

6. Islets of sclerosis along the optic nerves. 

b'. Healthy portion of one of the optic nerves. 

c. Islets of sclerosis on the left crus cerebri. 

d. Patches of sclerosis disseminated over the protuberantia, some being 
superficial, others deep-seated ; surface somewhat depressed at the 
patches. The nerves emerging from the protuberantia appear healthy. 

e. Patches of sclerosis irregularly distributed over different parts of the 
bulbus rachidicus and medulla oblongata—anterior pyramids (es- 
pecially the right) olivary body, antero-lateral column. 

e. Healthy portions of the medulla oblongata. 

Jf. The terminal transverse section, showing how deeply the sclerous 
lesion has penetrated the substance of the cord at this level, and the 


irregularity of its distribution. 
fs. Some realéby remnants. The nerves emerging from the bulbus appear 
thy. 
Fra. 2.—Horizontal section of the cerebellum, made so that the two parts thus 
symamctrically divided may be readily folded together. 
z.g. Intersection line of the horizontal and vertical planes, formed by 
the section. 
a. Patches of sclerosis disseminated in the white substance. 
6. Sclerous patch invading the corpus rhomboiïdeum. 
c. Patches of sclerosis which have been divided almost symmetrically in 


two. 

d. Blood-vessels plaigly visible in the midst of the sclerous nodules. 

e (rectè f). Blood-vessels in the white substance becoming more evident 
on exposure of the section to the atmosphere. Scattered red dots, 
very plainly marked. 


Fi. 3.—Portion of base of the brain. 

a. Olfactory nerves apparentiy healthy. 

6. Islets of sclerosis in the optic nerves. 

ce. Islets of sclerosis in the crura cerebri. 

d, Patches of sclerosis, disseminated over different parts of the protu- 
berantia, some superficial, others deep-seated. Surface slightly de- 
presseé at these points. The nerves emerging from the pons appear 

thy. 

e. Patches and islets of sclerosis irregularly distributed over different 
parts of the bulbus rachidicus and medulla oblongata,—anterior 
pyramids (completely invaded), olivary bodies (incompletely). 

f. The terminal section displays the depth to which the sclerous lesion 
bas penetrated the cord itself, and the irregularity of the indura- 
tion. The nerves emerging from the bulbus appear healthy. 

g. Sclerosis beginning in the constituent tissue of the posterior locus 
perforatus. 

1 This and the three succeeding plates have been taken from the Note 
(already quoted), by M. Henri Liouville, Director of the Laboratory, at 
the Hôtel Dieu. 
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PLATE II, VOL. I. 
DISSEMINATED SCLEROSIS (CEREBRUM). 


1.— Horizontal section of the cerebrum, displaying the islels of sclerosis 1e 
different regions (both of shile substance and grey substance). 
a. Patches and islets of sclerosis in the anterior regions (anterior con. 
missure, part adjacent to third ventricie). 


ë. Sclerous patches invading the anterior parts of the margin of the 
lateral ventricles (ventricular patches). 


c. Extension of sclerous islets to the posterior extremities of the lateral 
ventricles (ventricular patches). 

d. Islets of sclerosis, irregularly disseminated in the white substance of 
the posterior cerebral regions ; some of them are very deep-sealed. 

e. Blood-vessels plainly visible in the midst of the zones of sclerosis, 


f. Blood-vessels in the apparently healthy white substance becoming more 
and more evident on exposure of the section to the air. 


. 2.—Another horizontal section of the same cerebrum, displaying the is: 


of sclerosis in other regions (bolh of white and grey substances). 

a. Patches and islets of sclerosis in the anterior regions (anterior co- 
missure). 

8. Sclerous patches in the anterior parts of the lateral ventricles. 

c. Patches of sclerosis in the grey substance of the intra-ventricalsr 
nucleus of the right corpus striatum. (They are multiple, dividel 
by healthy spaces; some are deep-seated). 

d. Extension of the sclerotic islets to the posterior extremities of the 
lateral ventricles. 

d. Islets of sclerosis disseminated irregularly through the white substanct 
of the posterior cerebral regions. Some are very deep. 

e. Blood-vessels, in apparently healthy parts of the white substance, be 
coming more and more evident on exposure of the section to th 
atmosphere, (Very marked dotting.) 
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PLATE VI, VOL. I. 
LOCOMOTOR ATAXIA. 


This engraving, from a drawing by M. Richer, House-Surgeon, represents 
the patient Cott—, whose case is related in Appendix I, p. 305. 
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PLATE If, VOL. DE 
JUTIS DISEASE:  PARAPLLUTA, 
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PLATE II, VOL. II. 
POTTS DISEASE; PARAPLEGIA. 


Fi1G. 1.—Æxamination of cord in successive sections in a case of dorsal Potfs 
disease. Secondary degenerations. 
d, Compressed point. 
d'. Same, more highly magnified. 
c. Dorsal region. Lateral and posterior sclerosis. 
b. Inferior cervical region. Sclerosis confined to Goll’s columns. 
a. Cervical enlargement, id. 
e. Inferior dorsal region. Diffuse sclerosis of lateral columns. 
J. Lumbar region. 
g. Lumbar enlargement. 


Fic. 2.—Section in the cervical region in a case of dorsal Potfs disease. Anns- 
lar sclerosis, especially manifest towards the posterior roots. 
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PLATE IV, VOL. II. 


SYMMETRICAL SCLEROSIS OF THE ANTERO-LATERAL 
COLUMNS. 


Fic. 1. Transverse section of the bulbus rachidieus on a level with the decus- 
sation of the pyramids. 
a, a. Reticulated formation of Deiters and lateral columns. 
6. Anterior pyramids. 
€. c. Auterior cornua of grey substance. 
e. Decussation of the pyramids. 
2, p. Posterior cornua. 


F16. 2. Transverse section of the spinal cord in the upper part of the cervical 
enlargement. 
a, #8. Lateral columns. 
b, 6. Anterior columns. 
c, €. Anterior cornua. 
p. p. Posterior cornua. 
Fic. 3. Transverse section of the spinal cord in the lower part of the cervical 
region. 
4, a, c, c, p, p. Às in the preceding figure. | 
ff. Foci of disintegration occupying different points of the anterior grey 
substance. 
Fac. 4. Represents the different phases of pigmentary degeneration of the cell 
of anterior cornsa. 
a. Normal cell. 
b, c, d. Degenerated cells. 
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PLATE V, VOL. IL 


SYMMETRICAL SCLEROSIS OF THE ANTERO-LATERAL 
COLUMNS. 


Fic. 1.—Tyansverse section of the spinal cord in the middle part of the doreal 
region. 
a, a. Lateral columns. 
c, c. Anterior cornua. 
#, p. Posterior cornus. 


Fi1G. 2.—Transverse section of the spinal cord in the middle part of the lumbar 
enlargement. 
a, a. Lateral columns. 
c, c. Anterior cornua. 
#, ?. Posterior cornua. 
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